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= (54) Title: REMEDIES FOR DISEASES WITH BONE MASS LOSS HAVING EP4 AGONIST AS THE ACTIVE INGREDIENT 
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SSS (57) Abstract: Drugs for topical administraiion which contain an EP4 agonist as the active ingredient tor preventing and/or treating 
diseases in association with bone mass loss. EP4 ^onists typified by compounds with the prostaglandin skeleton have an effect of 
^= promoting osteogenesis. Thus, topical administration thereof is highly useful in preventing and/or u-eating diseases in association 
= with bone mass loss (for example, bone diseases such as primary osteoporosis, secondary osteoporosis, bone metastasis of cancer, 
^= hypercalcemia, Behcet' s disease, bone loss and bone necrosis, postoperative osteogenesis, alternative therapy for bone iransplan- 
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(4) -oR'-^m. 
(5) 

(6) -C0NR«■3R'■'a^ 
5 (7) -C0NR«-'S02R'''*s 

(8) -CO- (NH-r^^^a*-C0)^.3-0H»> 

(9) -0- (C0-T^/^^«-NH)„,-3-HS^ 

(10) -C00R^-3*x 

(11) -OCO-R"-'«^ 

10 (12) -coo-z'-'-z'-^-z'-'m. 



R C 1 ~ 1 0 T)V^J]/&-^^t> L> 

R«-3:feJ:tj^R^-^{i^n^tUffiitbT>(l)7l<mM^tfe{±(2)C 1-1 Ot;]/ 

15 ^JVM^Mt) Ls 

R 8-3^7 a:-;v*-?!Sm^*i'fcc i~i 0 7';i/^;vx^» u 
R«-'y:^ (i)i~3M©c 1~1 0T;i/=3p;i/^ c l~l 0T;v=i=3ri^«^:fe 
vj^^tmm^nt v^•t J:i^ t:^ x^;vXt*tfe^ tife c l - 1 
OT;i^:^;i'a^ tfc^i(2)l~3^iocl~lOT;l/=^;^a^ ci~iot;i/ 

R^°-ni^ (l)7xr:;i/XSfc{i(2)C 1-1 0T;i/=3p;^^^S*>U 
riii-3j{i^ lSfcJi2t^t>U 

Z^-'{*> (1)C 1-1 5 7^;i/^^>»s (2)C2-1 5t;i/^-u>S> 

{i(3) c 2 ~ 1 5 1/ >»^^^t> Us 

25 Z'-'\t. (l)-CO-*. (2)-0C0-». (3)-C00-^ (4)-C0N 




OH 
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R"-^-^> (5)-NR^2-'CO-S. (6)-0-S^ (7)-S-a^ (8)-S0 

(12)-NR^^-^C00-S^ (13)-0C0NR"''-^ *fe{i(14)-0CO 

5 Z^-^Ji^ (l)7k^Jl^^ (2)C1-1 5T;b^;i/S> (3)C2~1 57)]y^~}\y 
(4) C 2 ~ 1 5 (5)ring2\ *fe{±(6)C 1 ~ 1 0 T 

ci-'ior;v:3e;i/^:tS> ci~i OT;^^;^-NR^«-^-S^ 

^fc{ir ing2 2t?mm^iifeC 1-1 OT)V^)m^Mt){.s 

R12-3^ R13-3^ R14-3^ R15-3^ R16-3^ R 17" 3 t>*R '^-^ tl^^ 

10 3tei:b-Cx (i)7K^M^*fe{i(2)C 1-15 :r;i/^;i/*^St)U 
15 E^-^{i 

(1) c3'-7s^iJ^pr;i/dr;i/*. 

(2) r ing33§^t>U 

(1) C3--7i/^UT)V^)lM. 
20 (2) r ing4\ tfcfi 

(3) r ing53^at)U 

ringl\ 43J:t>*r ing53{i, l'-3{i©R^^-^:fe<tt)^/tfc(iR'^-' 

r i n g 3 1 ~ 2^©R''-^T*Mm^tiT % <fc < ^ 
25 E2-3jcJ:oT*t)^nsC3-7^>^nT;v:Sp;vSy:x 1{@®R""'* 

f^(±R2^-'■T?gm$M^5^^ $f,tl~2f@©R"-^i5<fct>*/tfe{±R'"-' 
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ring 4'\mt imoR'^-^-^nm^nx^ d> ^ 1 1 ~ 2m® r^^-' 

R2^-3{i. (i)ci~iot;i/^;i/*> (2)c i~i or;i/:3=^ri^S> (3);np 

R22-ni^ (i)C2~i0 7';i/'!r^;i'«> (2)C2~i 0 7';v^-;u«. (3)c 
10 1-1 07;u:3t^;u^:t». (4)7jcm*. (5)-nr^-3r2^-^». (6)c i^i o 
r;i/n^s/«-esm^tifcC i~i or;i/^;v*> (?) i~3M®>'M='y>JI 
^■eg^^nfec i~i 0T;i/3 3ri/a-?rM^$H:feC i~i OT;v^;i/a> 

(8)-NR^-'R''"'i£'eSm^^xjfcC 1~1 0T;1/^;1/Sx (9)r ing6\ 
(10)- 0 - ring? 3, (ll)ring7 ^X^mWk^nt:: C 1 ~ 1 0 
15 (I2)r ing73-r"g^^nfcC2~10T;i/^-;^Xx (13)ring7=' 

•r-gm^tifcC2~i 0 7';l/=^^-;^»^ (i4)r ingT^-egm^nfec 1~ 

1 OTJV^^t^M. (l5)-0-r ingT^fg^^tifcCl-l 0T;1/^;1/ 

(i6)-cooR2^-'*> ^f^itin)i-3m(0J^u^ym^xm^^tifz 

c 1 ~ 1 0 u 

20 R^'-\ R2^-3*cI;t^*R''■'^i^tl^tL3^^ALUt^ (l)7XmM?*fe{i(2)Cl~ 
1 0 T)V^)]/&^^t>^s 

R23-3{i, (i)c i~ 1 5T;v:3f.;b^^ (2) c 2 ~ 1 5 (3)C2 
~ 1 5 T;i/^-;i^a. tfc{d:(4)ci~i OT;i/=i^i/S. ci~iot;v^ 
;i/^:t»tfcy:C 1-1 0 5-;i/^;b-NR"-^-«'egli^nfeC l-l 0 

R^'-Ht. (i)7j<^M^^fe{i(2)C 1-1 o:r;Wb^=&*fc>U 

20 
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ringl\ ring2\ ring5\ r i ng 6 \ *5j;t>*r i ng 7 ^ 

5 (2) mmmi". M^ii?43J:W^M?**^jl*^^ti§l~4i@©^^n 
r ing3 3^J;t>*r ing4='{is (l)^^::^;!/*^ (2)7x-;va. 

(3)7y;i/SSSt>u 

10 ring63, :fej;tJfr i ng 7 ^H: l'-3{i©R'^«-3-C'Mtfe^n-C*>cfc<> 

R28-3{±> (i)ci~ 1 OT;i/=^;va> (2) c 2 - 1 0 t;V'^-;i/*n (3)C2 
~1 o^';!/:^-;!/^ (4)C 1~1 or;l/:3^i/*^ (5)01- 1 ot;^:^^ 
i^XTSii^tifeCi~i OT;^:^p;l/S^ (6)>'^P'>'>ii?^ (7)7K^a^ (8) 
l~3<@0^^P'^7'>M?T•e^^^^^fcC 1-1 OT;^=¥;I/»^ *fc(i(9)l~ 

15 3j@®Aoy>M^-^gm^^fcC 1-1 Or;i/ndr^>«*gl^tlfeC 1 
~ 1 0 T)]y^)V&^Mt>to 

(1) T3M^i^?'e^^)^ iPOX3*s-CH2-»"Cfet)s *»^A^*SAi-3 
20 (2) r ing 5^{iC3~7S^^DT;l/^;l/S^ 7x-;i/Sx 

(3) r ing 6^*57 xr:;i/»^St)-r^t> 7x-;i/S{i/J>^e< 
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ix) -M (1-3) r^s^n^^t^mt-^Mitti^^h^^s ^0wmBM 

x) (1-2) 



xi) (1-2) T-^$tli»rDX^^J^^>i?>SI«^ ^©f^^^S 

(1-2) Xm^My^:^^^^>^^>^^^ 
xiii) -j^^ (1-3) 



15 (^4'©fB^{iB5fi3viii) CDtB«i:I^U^i*^^t>-ro ) 

xiv) (1-3) T-^^n^s-rifrDj^^^^vs^v^m ^® 
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xv) (1-3) i:m^ti^8-T^yu7.^^'7y-:^>mmi^. ^® 

xvi) (1) (15a, 13E) -9-;^^V-15-bKD^i^-16 - (3 
5 -^Dn7x:z;i/) -17, 18, 19, 2 0 -t^ h 7 y 8 -T1f 

(2) (15a, 1 3E) -9-:r^V-l 5-fcKD:3r^>-l 6- (3-7 
xcz;i.7x^;i/) -17, 18, 19, 20-5^h7y;i/-8-T1frD;^ 
h - 1 3-x>^, 

10 (3) (1 5a, 1 3E) -9-:t:¥V-l 5-tKn:3pS^-l 6- (3-p< 
^;V7xr:;i/) -1 7, 18, 19, 2 0 -t^ h 8 -T1f rn;^ h 

- 1 3-x>^. 

(4) (15a, 1 3E) -9-^^V-l 5-t Ko^>>-l 6- (3-7 
;ix:tD7x-;i/) -1 7, 18, 19, 2 0 -x 8 -Tlfrn;^ 

15 h-13-x>^, 

(5) (15a, 1 3E) -9-:t=3rV-l 5-t h*Ddp^>-l 6- (4-7 

;i/^D7xx;i/) -1 7, 18, 19, 2 0 -t^ h^y;!/- 8 -Tifrn;^ 

h - 1 3-x>^. 

(6) (15a, 13E) -9-:t^V-15-fch*n^i^-16- (4-p< 
20 5^;U7x-;i/) -1 7, 18, 19, 2 0-5^h7y;i'-8-TifrDy^h 

- 1 3-x>^. 

(7) (15a, 1 3E) -9-;?t-:^rV-l 5-fcKn:^rS^-l 6- (2-^ 
5=-;i/7xx;i/) -17, 18, 19, 2 0 -5^ h 7 ^ ;V- 8 -Tif 7°D^ h 

- 1 3-x>^, 

25 (8) (15a, 13E) -9-:^-^V-15-tKD:a^S^-16- (2-7 
;V:tD7xx;!.) -17, 18, 19, 2 0 -t^ h7 7;i/- 8 -T-tfrp;^ 
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(9) (15a, 13E) -9-:t^V-15-tHD^ix-16- (3-h 
^)yMU^^)Vyx.=.)]^) -17 , 18, 19, 20-y'h^y^)V-S- 

r^yuT. h - 1 3 -x>it. 

5 (10) (15«, 13E) -9-:t:3i^V-15-tiHD^^>-16- (3-p< 
l.^S.7x^;V) -17, 18, 19, 2Q-=TY^n\^-^-T^yxi7. 
h - 1 3-3i>^> 

(11) (15a, 1 3E) -9-;t^V-l 5-th'P^S/-l 6- (3-x 

-17, 18, 19, 2 0-7^b7>';V-8-T1f7-n>^h 

10 -13-J:>^> 

(12) (15a, 13E) -9-;t:arV-15-tKD^S/-16 - (3, 4 
-i;7;i/:tP7xr:;i/) -1 7, 18, 19, 2 0 -t^ h ^ ^ 8 -Tif 
7°d;^ h- 1 3-x>^. 

(13) (15a, 1 3E) - 9-::r^V-l 5-tKD^i^-l 6 - (3,5 
15 -i?7;i/:^D7x^;V) -1 7, 18, 19, 2 0 h ^ 7 8 -T1f 

7"nX h - 1 3-:I^>^^ 

(14) (15a, 13E) -9-:^=3pV-15-tKn:^ri^-16- (3-r 

Dti-;i/7x^;v) -17, 18, 19, 2 0-7^h-77;i/-8-r-tfrn:^ 

h - 1 3-:^>^^ 

20 (15) (15a, 13E) -9-:t^V-15-bKn^>>-16- (3-x 
h3f.i/73:ri;i/) -1 7, 18, 19, 2^-^y=7nv-'^-7^rxi7. 
h - 1 3-x>^, 

(16) (15a, 13E) -9-;r=^V-15-tiffD:3p>>-i6- (3-> f 
VrDl^;V;t^i/7xr::;i/) -l*?. 18, 19, 2 0 -7^ h ^ 8 - 

25 Tifrn:?^ h- 1 3-:r:>^, 

(17) (15a, 5Z. 13E)-9-^:35.v-15-tKP^S^-16-(3 
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-hU7;i/:rp^5^;v7xr:;i/) -1 7, 18, 19, 20-xh7y;v- 

(18) (15«, 5Z, 13E)-9-5^:^rV-15-t^♦P^i^-16-(3 
-p<^;i.7:n-;i/) -17, 18, 19, 2 0 -5^ h 7 8 -Tif ro 

5 :^ h-5, 1 3-S^x>^. 

(19) (15a, 13E) -9-:t^V-15-tKD:apS/-16 - (3, 5 

-i;^^)vy:^=^)V) -17, 18, 19, 2 0-7^h7y;i/-8-Tifr 
D;^h-1 3-x>^. 

(20) (15a, 5Z, 13E)-9-:t=^V-15-l:h'P:ar^>-16-(3 
10 -^po7a:r:;i/) -17, 18, 19, 2 0 -t^ h 7 8 -rif :/P 

h-5, 1 3-i^x>^. 

(21) (15a, 13E) -9-:t^V-15-tKP^i^-16 - (3, 4 
-i?7;i/:4-P7x:^;i/) -17, 18, 19, 2 0 -7^ h 7 8 -T1f 

T-PX h-5, 1 3-i^x>m^ 
15 (22) (15 a, 5 Z, 13E)-9-:^:3rV-15-t:FP:3ri/-16-(3 
-yMuy:^=.)V) -17, 18, 19, 2 0-5^h7^;i/-8-Tifr 
DXh-5, 1 3-i^x>^. 

(23) (15a, 5Z, 1 3 E) - 9 -^^V- 1 5 - 1 KP^^>- 1 6 - (4 
-7;i/:^P7xiz;i/) -17, 18, 19, 2 0 -y' hy y J^- 8-T1fr 

20 p:3^h-5, 1 3-i;x>^. 

(24) (15 a) -9-;4-=3|rV-l 5-fcKP=5rS/-l 6- (3-^5^;i/7 3i 
-;v)-17, 18, 19, 2 0-5^h7y;l/-8-T•^f7•p:?^^>^^ S 

fey: 

(25) (15a, 13E) -9-:t:3pv-15-th-P^S/-16-7xri;i/ 
25 - 1 7, 1 8, 1 9, 2 0-7^h7y;V-8-T"tf7'PXh-13-x>^- 
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10 y^mm^^. c 1 - 1 0 p^^^w x^;k t'oi^jk 

5^;k ^7°5^;k ^'-^K T^i/^i'X^s.fct;^ 

^;V. '^Vf-^K 's=3E^S/;Vs ^7"^;k ^'--'K 7^^>->K 

^>7"-;K ^=¥-fen;K ^r7"-;K ^^-^K T^-fe 

'^>7^-;K 'v^^r-b-;^ y^--;K 

25 ^>5=-r:^;K ^:3E^i/r^;K ^r5=--;K 
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r:;K ^>^-;K ^:3^^>r:;K ^^^^--M ^-^>'K 
5 *0Jlffl#4'x ifiiS0Cl~4:F;^^l/>Si:^i^ h 

Up<^U>> ^y^:^^\yy. ^^it^^^l^X 'n:7°<S'^ 

1/ > *5 J: tJf :t ^ ^ ^ f- u > ifi"^ S o 
10 «iil«ft's Cl~4T;b^lx>i:tt^ 

*Bji|ffl*i+i, c l~i OT;^=¥l/>*i:{i^ ^^^'>^ x^ux 

7^h^P«5^I^X ^>iS7>«^V>N ^=^r-9-^5^l/>s ^^"iJ'^^U 

15 ■efe€)o 

*0Jj|B«p|='x ci~l 5T;^=^u>*i:^±^ p<^i/>> J^5=•l/>^ hU^ 

T^h^^^l/X ^>^p<^^>> 'sdp-tl-^^I/X ^7-^5? ;<^l/ 
hUT^iJb^^W^ ^rV^^-ti^^vy. ^y^'rfi^^Xy 

CD-«^'&:&:tbT:i3D. :7'D-^-UX 
25 nl/>, ^i^-fe-l/X ^r5^::^l/>s :t^J77^-l/>x ^>^$' i^xril/ 
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^yy'—Uy. ^^-tr-Uy. ^r^^-l^X ^t^'r-UVx 

j^-vy. ^t~vy. i^7>x-fe-i/x KT^-fe-ux hUx-fe-u>x 

cDHai^^^^bT4^^)^ oi^^iii/x rnt:rii/>. :rf-rii/>> 

zff-=.\/y^ ^y^=.vy^ ^^psz-i^x ^^J'^-u^n 
y-ni/v, "i^^xSz-i/X KT^i^-i/X hUH^>-^>x 

*flJiil«ft'^ c i~i OT;^□=¥i'»^:{i^ ^v^^^^ :^Y^y. ^dt^- 

^S/x :^h=^^X ^y^M^i^^ ^^i/)\/ir^t/. 
20 ^:3ps/;V5^:tx 

So 
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J ^y^J^)\^s ^^■y-^^-'K ^7°i5'/^;K -^^^^j^)^^ 

2 

3^ ^4 
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15 Ty=->, ^v2t/>, hUrb7T>> :p;^/'?7:3?>^^ ^jv^^ym. U 
i^x ->:^^^:t-X ^>:^f-x 

4>^-b'j>> >fVD-<i^x y;w\'';>> :t 

v^)yMuT-^^)]ym. Q-yMv-)\/)^v^^y 
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5 ^\;>>:^>> t:^'Ji^>^ tf-^^i^X yl-b FPt^U ^i^X yi-b Ko 
ityUi^» > X t Kn^T^;-;^ 5^h7th*P-r 

15 i/^'D'N^it^. i/i^u^y^y. ^y^u:^^^y. i^^x2j±y^ 

i/^u'rV^yy'fiy. i/^u^yif^fi^y. t/^uyu^y. ^y^uTv'y. 
$/^n^>5^>> ^/^u^^^y^ e/^P^r5^>x 'i/^xii^^v'y^ 

KDTXl/>x 'fVT^V. /^-t h'n'f -fV^X :^7^5^l/X 

25 :I->M/X T>b^-feX 9, 1 O-i^b KPT> h^-teX [4. 
4] y±y. ;^bP [4. 5] ;^bP [5. 5] «i7>7=:i7>. bi/ 
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[2. 2. 1] ^7°^>> tfS/^n [2. 2. 1] -^7°<S'-2-x>. 

ES/^7D [3. 1. 1] ^r^y. trs^^n [3. i. i] ^^^-2-x 

X Hi/i?o [3. 3. 1] \f:^y^U [2. 2. 2] 

Ifiy^P [2. 2. 2];ti^^-2-xx ry-TV^J^x J)^^T^ 

©'^^DJi^*^tf^ -SB*fe{±^gP*sfg^$tl■rV^■C%J:V^3-l 5 
tmMM^**^M#^^*i-5 l~4M®-\7^0ii^<&^tfs 3-1 5M®#^s 

tr^\;-;K tfu-:^x i^^s^x i^'Mi^x 
15 Ti^x ;r^-9-^ft^x ;t^its;r-ift:x ^Ti?>. ^ 

>f>KUi^X ^X/7^>^ -rv^>\/77>x ^>y5^::^7xX V 
^>^/^:t7:iiX i^5"T:f-7^S^UX -fV^\/-;K U >^ -fV^^ 

ux =^y'J^:?x 7-u>. y^^i^y. r^^Uv^x :^:7 5=-Ui^x 
X ^y'J:lt^'^i^T-^\f>. ^>\;5^xtfx ^yy^T-ifi^x 

7:cj^Ti^y> 7xydp-b-i?>, 7xy^-y-5=-^x ^T>:;^i/>> 
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5 -f^^vux ^^^v;i^>. hUT\;'j>^ hur^/us^x 

T^h^v^ux ^Y=7^J')'Jy. tr^yux i^^yji^x i^bh-Dif'J 

Di^^y>> v\LYu\:^^)K'jy. FDt:'j ^s^>> 

T-lfbX S^tKD^^X 7^h^tKD7^>^ 

15 x>. Ku^;r7x>. i?tKP^:tb5X 7^h^tKP^;rtf 

S^th'Pf-xbX T^h^H HP^xtrx 7'?-fcKP5^xb>. 
t HP:t=^1?-\;-;K T^h^t KP;^-^-lJ-^/-;V (:^^1^-V'Ji^» ^ 

>) . i;bFP^T\;-;K 7^ h^t kp^tV-;!/ (^r^Ui^v) ^ 

i;tHP77lf>> T^h^t KP77ifX i^t h-p;^^->?-i^:?'V^->'K 
h^ti KP^^-9-i^T^/-;b (:r^-9-i;T^/US^» ^ ^^fc P:t^-9-S^X 
T^h^t KP;^l-^t^^:^>^ i^b KP;t=3p-y-i^Ti^>^ 5^ h ^ t KP:t^-t>-i^ 
TS^>> s;bKP:t^-b-lft:>> 7^h7fch'P:t^-tf^2^t;^> ^i-tFP;^ 

25 ^'^^\;.y. i^h ^♦p;t^•b•s^:^^^l^>^ 7^h^tii«P:t=3p'y-:^:?'-i^t^>> 
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10 5^b7t ^*D^y';>^ .'i-t h'D^yu>. s^t FD>f v^y u v> 

F^bh'ni/>yUX 7^-bKDix>y U>. ^>\/:t=3rit5"TX i^b 

Yu^y^j^^'&^jy. v\L\^u^y^)^Tvy. b^s^y^;!/^^";^ 

b FD^>^7;t^-9-V-;K >'^-t: Kd^>V^:^^-9-\/-;K S^b Fd^> 

>\;THfbX S^b FO^>V^i^:r-lfb>. 7^h^b^•D^>^/i?T•^l^>^ 
-<>^/S^;t^-fe/i>s $;bh*D-^>^7;4-^f-€b>. 5^ F^b Fn^>^/:t 
i(^-t>-€b>x i^b KD^r;v/^'v— ;k 7^ h^t kd:^;v/'^^/— ;k K 





h^b h'Pi^^>\/7^X 7^ h7b FPi^^>\/5^:t7x>. 7l-bKP 
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n [4. 5] x*>s 3-T-tf;^b'D [5. 5] '^7>7^:i7>. 1, 3, 8- 
5 hUT-tfXt:p [4. 5] 7-"*>^^>osw^ni.o 

^i^s :/h^^>N 's^i/;V:Jr=^ri^S:j3 J:tl^^tl'60Mf4<!^ 

2|5:BJSfl^4'x C l'-4T;i/=3r;i/:t^e/i:(d:. ^ h=^S/^ xh:^i/. rut^ 
10 ^X :^h:3|rS/X43j;tJf^tie>®MI4i*:T-feSo 

15 «lffl»4'> C 2~4:F;l/^-;^^:ti:^i^ rx2^-)i^ 
25 i^i?o::^^;b;^-=3{^s^N i'^D^>^;l/:t^i^^ S/^n^^i^;i/:t^S/N 
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T)\^^Vy^ T})/^=-\yy^ r)V^=:-Vy^K\mm(0^(D 
10 ^^tSttf*^ (Dx Ls dx x ^DT h^^7^ilCJ:S®i4f* 
13^ (t-^di*)t.a-i5g) t:^^b-rv>Sii 

A^) ®i^x T>^-e7Am (7^h^^^;i/r>^-'>Amx T^h^:^^;^ 
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(i-i) •r•^^n^'^b^t)0a*.^ ^^t^tL^^^^t^mt. 

woooyo3980 ^ommmi^BM^tifcit^^-T!:^ D . b < ^i^ U~f(D 

{b^tJ (1) ~ (8) ©^b-^T-feSo 
-fb^ ( 1 ) 

5 (11a, 15a, 1 3E) -9-:t^V-ll, 1 5 -i^t KD:^^>- 1 
6- (3-pt K=3E^S/^^;i^73ir:;V) - 1 7, 18, 19, 2 0-7"h^^ 

;v- 5 -^ryu::^ h - 1 3 - • p« 




{b-^i^ (2) 

10 (lla, 15a, 1 3E) -9-;t^V-l 1, 1 5 -S^t KP^i^- 1 
6_ (3_^^;i,_4_h |?D=^S/7x-;i/) -17, 18, 19, 20- 




'fb-^ (3) 

15 (lla, 15 a, 13 E) - 9 -it^pv- 1 1 , 1 5 -i? t KP^i^- 1 
6- (3-xh^^>p<5^;i/7j:^;i/) -17, 18, 19, 20-7^h^y 
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(4) 

(9/?, 11a, 15a, 1 3 E) - 9 -:7;i/:tP - 1 1 , 15-i^t:Kn 
i^5/-16 - (3-p< h^i^P<5";^7x-;i') -17, 18, 19, 20- 

5 7^h7^;i/-5-5=-T7'D:5^ h-1 3-x>^- ;>(^;i/x::^5';i/ 




<b-^t) ( 5 ) 

(11a, 15a, 1 3E) -9-:t^V- 1 1, 1 5 -i^t h'O^^i-- 1 
6- (3-p( hd|pi/p(^;i,7x-;i/) -17, 18, 19, 20-7^h^y 
10 ;V-5-^TrD>^ h- 1 3-x>^ 

o 




ib^i^ (6) 

(11a, 15a, 13E) -9-:t^V-l 1, 1 5 -i^fc P D^S/- 1 
6- (3-^^;i/-4-t KD^i^7xri;i/) -17, 18, 19, 20- 
15 7^h^y;i/-5-5^Trn;^h-l 3-x>^ 
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>fb^ti (7) 

(11a, 15a, 1 3E) -9-^:^rV-ll, 1 5 K D^pS/- 1 
6_ (3-a:hip>>^5=-;i/7xr^;V) -17, 18, 19, 20-xh7y 
5 ;v-5-^T7'p:^ 1 3-3:>^ 




'fb^ti (8) 

(9/5, 11a, 15 a, 1 3E) 1 1, 1 KD 

^i/-l 6- (3-p< h^i^^5=-;V7xzi;i/) -17, 18, 19, 20- 

10 7"h^y;i/-5-5^7'7*D;^ h- 1 3-x>^ 




:$.mmit'^m(Do-b. (I-l) -^>^^n§<b^i±x WOOO/03980 

15 if.mm-^(Oo%. -m^ (I-3) "e^^^^S'fb'^^i^ WT®:&^ 
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1) (1-3) T«^^ti-S<b-^©a^>> T^tmmB^^^tDLs 



-las^ (IA) f^^tis^b^tittx (n) 



p<^;i/::^;i/7^ ViT^yym) ^^vF^^mmn ( (R) -2-p<^ 
TjfaUS^y^) 0#STn -2 0~5 0''CfS^K^*^i^Jii^«fct)=fT^^^ 




OH 
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J; < ^ ^ tit *5 D > t 
5 (l)>;^*UW^^^ 

(2) mJ&^ki^Ti^^^^^^^^J^'- 

( 3 ) myKm^Mi^ ct ^m^MRJiB. 

(4) e/';;w»oJlji«M-SiitK 

(5) 

10 ( 6 ) ^m±m ^ffi smiMii&^As^tf ^ Mo 

(1) r;i/*>;iP7fc^Mtj:M«^sii&aix ^mmm (^^^ 

15 CD7j<^'fbi^ (7Jc^^b>'^*U'>A^ 7jc^'fb*;i/i^'>A^) 

M^) ^b<tt^n^0?B^ti m\iim/wm) o-i o cc 

25 (^^y-;K x^j^y-;!/^) ^ ^>-if>i^ 
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i^msfe{i^^x?)®2Jii±®^B^^ii^) 4'^ mm o-^^i^'^pA-^m. 
(5) ^l^ffl^^sI^fc^*^-SJ&^{i^ 'fi^J;t«N ^ts^^i (B^^^ pH4.2~7.20 

^) ^i.-(f/^fz\±mmim ( 2 h u a> 2 -x^ 

;^7>f w^^s^e^A (0) s -^>fbif:^ {V')y^-)\yii^:xy^y) f^^^^ 
tih (II) . (n) . ^-fbhU:^ ( h U7xn;i/7^;^7^ » 

UV^h (I) ^) ^fflV>Ts 0~4 O'C^MiST-ff^cfctl^o 
tfcx ±8BJi4^fc*>N T. W. Greene, Protective Groups in Organic 

25 Synthesis, Wiley, New York, 1999 fc:fB«^^fc:^^K^«t I^^^SiiS^ff 
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u;i/*x t-:/5=-;i/*N hu^DDx^;vax (Bn) ^ 

5 ;i/ (MOM) »^ l-xhdpi/J^^;i/ (EE) ^ h^i^xh=^i'^^>'^ 
(MEM) 2-7^h7t Kot:^-;!/ (THP) a> h U ^ U 

(TMS)S. hijx^;i/->u;i/ (TES) s> t-y^5^;i/$^pt^;v^>u>'^ 
(TBDMS) t (tbdps) S> r-fe^ 
;v (Ac) *x i^/tn^;bSx ^>y^;v«x (Bn) p-^ 

10 T^))V:t^t^-^J^-!f-=-)\^ (All o c) 2, 2, 2 

- h u^DDx h:3pS/;b;i/4^-;i/ (T r o c) SW^ff e):HSo 

h^e/*;i'4?-;m> TU;v;t^i^*;i^'K-;i/ (ai loc) 

(4-tr7 ji:^;i/) X hdpi/^7;V5i?-;i/ (Bvoc) hU7;i/ 
15 ;tPT-b^;i'*x 9-7;i';ri/-;i'P< h=^i^*>'l/'i^°-^^a> ^>^^>"^ (Bn) 

^ p-^ (bom) Ms 2- (h 

u^^;vi^u;v) xh=3E^s/^5^;i/ (sem) 5>tLSo 

^) mmtmii^n^o 

V^o ^^y^ T. W. Greene, Protective Groups in Organic Synthesis 3rd edition, Wiey, 
New York, 1999 lI^3tt^:Hfc<b®}^)5^V^^^^So 

2) -jjg^ (1-3) T'«^i^^^St>U 
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o 1 3 - 1 4'feAs-a?^^^^fc)r'^b^tl^ ■r^ct)-fes -)tssi (ib) 



(IB) T-^^ti^{b-&ti(i> (m) 



^ ^ ^>-lf>^ (-C>-lfX h;VX>^) . 
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3) -jts^ (1-3) T'?N^n§'fb-&i^©"5t.s T'Mnm'T-^miDtih^ 




-m.^ (IC) T'^^tii)^b-^{i> -Wi^ (IV) 




10 D^jgT^^i:*5"t't^o 

x-7^;K S^bpif-l/X ^DP*;i/A. 5^b7tl'n77> 
^) If. ^yi-ym\ (n-v>is:^ (2, (4-p< h^sy7x-;i/) 

-1, 3-i?^T-2, 4-S^^:^7xi57>-2, 4 ^ h') . £ 

4)-ji^^ (1-3) -e^^tl^^b^t)®^*.^ D^ifi-CE^OEm^mt) 
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Hig^ (ID) T•^$n-5>^b^{i^ -liSS; (V) 



10 p<h=^i>j^^x i^j:^;!/^^-^^^ s^^5^;^*;wa:?'^ b\ ^^:t=3rf-X 

15 5) -m, (1-3) t-^^tl^<b^®^t.> D^A^-CONR^-^SOaR*-^ 
-CONR«-'R'■'*^ -C0NR«■'S02R'■'a^ tfcfi-CO- (N 
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(^Pt». D^"«:-C0NR^-'S02R*-'»^ -CONR«-^R'-'«x -CO 

NR«-'S02R«-'S> ^fzlt-CO- (NH-T^y^a»-C0)™.3-0 

(IE) ■e^^ns'fh'^(i> -flS!^ (VI) 



HiS^ (vn-1) 

H-NR^SOaR"^ (VIM) 

fcti-IK^ (vn-2) 

H-NR^R^-^ (Vlh2) 

fe{i-K (VII- 3) 

H-NR^SOzR^ (VII-3) 




176 



wo 03/009872 



PCT/JP02/07385 



tdt~m^ (vn-4) 

H-(NH-r ^ y mmm-CO)„^s-OH (VII-4) 

i^^. t-<x(Dm^\tmmm\:^Mm^mt>tt^. -m. (vu-4) t-^n 

10 (1) K<&fflv>i»^i*s 
(2) ^B^^il7Jc^^<^fflv^S:&S^ 

^^^^^ (^^1fU>'l/^'0 7>f K ^:t-;V^O^ 

^^^^^^ 7^h7tKD7^>^) r;v*U2K^^ (mWzK^fefiTK^ 

25 (2) ^g^^^7j<«^^ffiv>^;&st*> mm. tiji^^ym^^mmm 
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^^tzimmm-^. ^^(tfus^x hUx5^;i.T^x v^^)vt~^)>. 

10 (^Dn7j>;i/A. i^^PD^^x i;p<^;vj}^;i/AT^ b\ 

{i##4T^ H^^J (l> 3-i^5y^D^:aps/;i/*;v7j^i^'f ^ K (DCC) . 
l_3,5.;i,_3_ [3- (s;^^;!/^^^) rni^;u] :i3;i/>i^^;?^ ^ K (E 
15 DC)^ 1, i'-5b;i/4<-;ws^'f ^^V-;^ (GDI) ^ 2-^on-i- 

propanephosphonic acid cycUc anhydride^ P P A) ^) ^ffi 1 - 1 h* D 
^yVhUT^/-;^ (HOBt) $fc{il-pt^5'>;^;^7J^-;l/:t=3pS^^>^/ 

20 :fet)tlSo 

z.fi(b (1) s (2) :l3J:tJ^ (3) ®SJi£;y:^ v^-rtl*)^«5^4:^^:^ C?'^^ 

6) (1-3) T-^^tl§*^Ra<b^tl©9-fe> D^*s-0- (CO- 

i3it>%. (IF) 
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OH 



5 -Wt^ (IF) •r*^^tlS^b^«^ -iilS^ (vra) 



mmtm\:'M^^mt>to ) -^m^fi^^t^t. -m, (ix-i) 
Ho-(co-T ^ mm^mm^-» c^-i) 

10 ■r-^T®fB-t{±MIBi:I^D^i*^^t)-r*^x -i^^ (IX- 1) -dm 

jag^ (DC- 2 ) 



15 (^4'> E^°-3{iMi3i:llU3§cim^^t)To ) -Gm^Miti^^^:^^Mt 




HOOC-R 



10-3 



(IX-2) 
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(1) ^A^^ h'^^V^§m 

(2) S^^«R*t)^fflV^§;^&^ 

(3) m^m^M\^^^:^^^i^^if^^^o 

15 7j<^<b:J-h ue7A^rt^) §fflV>T> ^A^-f Ki:0'>'4 O'C-cS^S^-i^S 
i: t J; 13 fi^ ^ a i i: ^) 1 § o 

(2) ^B^^lft7K^<&fflv^-5;^^^i^ m^it. i3)vyirs>m^^mmm 

pf^fcW^^i-??. «(b';s^x hu:n5^;vr^x ^j^^)VT=^vy. 

20 bUi^>^ i;-f V7°Db;i/:3:5=-;i/7'^>^) ©#^tT^ 

25 --4 0 WSiiS^-^S^i:K:<fc!3fT^t):h,§c, 

(3) m^m-^m\^^l5'm. ^J^{^> :&;i/5}?>®i:T;i/n-;i/^&. «a 
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mm (^PD4^;^A^ i^^D^^^>^ i^^^)\yt^JVAT5. h\ 

Ux^;i/T^>s i;^^^;!/^^^!:^ o#aT 

^fc»#ST. ii^^J ( 1 , 3 -i<?i^^n^^i^;v*;i/^i^^ ^ K (DC 
5 C) s l-x5^;v-3- [3- rnhvi/] ^ 

K(EDC)s 1, r-*;i/jJ^r^;i/i^'f (GDI) > 

propanephosphonic acid cyclic anhydride^ PPA)^)§ffiV^^ 1— t^D^S/ 
^yXbUT^;-;i/ (HOBt) 0-4 0'"CT*Mii& 

10 ^•^:5iii;K:J:t)^T^t>n^o 

^ne> (1) > (2) 43J:tJ^ (3) ©SflSiis V^ftl'fe^mffi^;^ C^'^V 

7) (1-3) ■^m^M:^mM^t^<^(D^-^y B^ifit^Jl^Jim^m 

15 t>ti\^^m. -r^^-^-i^^ (iG) 



(IG) T'^^^^'fb^{i> HtS^ (X) 
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,A^-CH2-0H 

K 1 . ^'Z-^^w 




6r^ 



(1) ;^7>^'f[j (Swem oxidation) 

(2) y^yi,--^—^yUM (Dess-Martin Reagent) <^fflV^^:&^S^ 

(3) (TEMPO) mM^m\^^^:^^ 

15 f-;i/^;i/3}^';>> N-x^;vt:-^';i^x s;TiftfJ^i?n [5. 4. o] •> 

^^^j _7_x>^) vxm^-^^^ nut>Mo 

(2) 7^x-T-^>g£^^fflv>s^^{i> mxit. m^mm (^no^^ 

3- (IH) -:t» CD#4T^ m« (l^Ui?>^) 0#ST*fe{±^^#4 
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;k 7jc^) ^^tzlt^tiioom^^^^^ (2, 2, 6, 6-5^ 

£ (i^^m:^ h 'J A, h U "i? A^) ®#ST*fe{±^^^^^T^ 2 

10 o~6 0''C"??SJiS^-^S^:i:tJ:Dff^c*):h'So 

by^^-fb-ets^c-eagjtiJi^tfis^^n^cv^o i^j^jSs i^3->XM> 

P C C (Pyridinium cWorochromate ; ig^b^ U A^t^ U i^- A) cfc »^ 
H^-fb ;^ • U ffl ^it ^tz\t rcomprehensive Organic 

15 Transformations J (Richard C. Larock, VCH PubUshers, Inc., (1989) page 604-614) 

8) (1-3) T-^^n?.:*:^BJ<b^«^©9t.> D^AS-COOR^-' 

20 tl^ t^t>-^-'m^ (IH) 



(^*s Dni-C00R2-^a. -COOR»-^a. Sfc{±-COO-Z^ 




OH 



183 



wo 03/009872 



PCT/JP02/07385 



HJS^ (m) -^m^fi^^h-^^. -1^^ (VI) 



5 t-^x(Dm^itm$^tm\:'Mf^^mt)To ) ■e7n^tli.'^b'&tI^^ 

-j^^ (XI- 1 ) 



l^lcicPMStJ-To ) •r^^tl§'^b-^^ (XI- 2) 

R^^-^— (XI-2) 

(j^+> ■r^T©iB^(iBi)i3i:i§idci*^*t)-ro ) -t-^^tis^-^N t 

(XI- 3) 

p31-3_2l-3-1_22-3-1_23-3-1 (X|-3) 

15 z^-3-^-z2-^-^-z^-3-^»fcj;oT^t)^tis» 
tcft 1^:^^ tiiS bT ^M«©flte^^>SJiS t^-r ^ i: t: J; D ^jg-f S 
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(XI- 1) (XI- 2) 43J:t>- (XI- 3) R''-^i^7mm^ 
-f^^ (XI- 1) (XI- 2) :j3«tyf (XI- 3) t:feV>-C. R^^-^*S7NDy> 

-fehT^ m) Mm (m*U'>A^ ^mi-vv^i^. 

10 9) (1-3) T'^$^^S'^b^<:Da•^^ E3©Sil*ds:?'^^«t-^ 

mm. mm. dim^mm. ^^^m. ^-v^yji^^^^^mm) ^tzit 
25 mm. ^mm) 0#^£T*fe^*^^#«T^ 'BBi^tzmu&Toaammmnrf 
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^{b^x^ m^fb^^) ^ffiVNT. 5 0-15 ovoum. 
1 0) -jag^ (1-3) ■r-^^tLS'fb^©-5t.x T^As^mii^=^^t)U 



-l^j^ (u) ■r•^^^^S'fb'»y:^ -HiS^ (xn) 



-j^^ (XIII) 





15 



OHC-A^— D^' oaii) 
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1) 

2) l'-2ffl®C l~4T;^^;^aT•g^^^*l/TV^T^)cl;V^lSM©C 1-3 

10 3) l~2M®Cl-'4r;^=^^;^»■cfiil^tl■tv^T* J:v^fi0®C2~3 

4) l~2{iCDCl~4 T;i/^;i/Sl!gm^n-t V^T C 2 ~ 3 

'fb4^'^7^ffi^^ s^-f v:/^;i/T;v^-e7Ab bu K^) ©#4Ts -15- 
0 ~ 8 0 °c0?aSTfj^ct>*i'i) o 
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1) -m^ (1-2) T'^^^tl^<b^»9t.^ R^-^ifi-CO- (NH-r 

5 K ^mmm-co)^.2-oEm^mt>ti\:i^m. ttjit>^~fa^ (uo 



10 -^^ (IK) -^m^n^ih^mit. -j^^ (I - 1) T-^^tii.'fb^t)© 

5*,. Ri-i]{)St ^♦^^i^^^*t>■r'^b-&tl^ -r^ct**)-)!^^ (i-i-i) 



-f^^ (XIV) 

H-(NH-T ^ ^ ^^^0)m.rOH (XIV) 

(^*> 1--^-C©iB^{if^f32:l^btcl*<^^t>1-*«^ -M^ (xiv) f^^ti 




OH 




OH 
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5 2) -m^ (1-2) -^m^n^^mmh-^moo-h. R^ ^is-coo-Y^ 
■h-^^ (iL) 




-m.^ (IL) -e^^tiS^b^Jis (I- 1-1) 




(M-1) 



15 -JiK^ (XV- 1 ) 

pic«i*$*t>-ro ) T-^s^ns^b^^^s tfcttHis^ (XV- 2) 
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r23-2_21-2.1_22-2.1_23-2-1 ^(^-2) 

(XV- 1) *'ctt>- (XV- 2) ^::43V^T^ R2^-2A57K^a<^tor^ 

10 (XV- 1) (xv-2) K::fev^■^:^ R^^-^^j^^NoyvM^^^^ 

t>tM^(0:^7. y'Mh^m ^.m&h l^^{3fT^ 5 :i i: AST- 1 ^ o 

-m.^{iO. (vn-l)x (vii-2)x (vn-3). (IX-l)^ (ix 
-2). (xi-1). (xi-2). (xn) X (xin) > (xiv) . (xv-l) 

15 ^^VF (XV- 2) ■?!^^n^<b^tl{i^ng^$:^^r-$)SA*x 

««l^{ix -Wt^ (II) :fe<tt)^ (xn) T-^^ti^^b-^i^fiJiiTOSJs&x^^ 
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HN' 



,Boc 



HOOC 



OR 



,32-3 



(XVII) 



HN 



^Boc 



HO 



PCVIII) 



HN' 



,Boc 



OR 



32-3 



NH2 

HO^^J^OR 

pax) 



i32-S 



OR 



,32-3 



(XX) 



NH2 

HS^J^OR 
(XXI) 



32-3 



-NH 



OR 



324 



(XXII) 
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\-^0R^ 

ooai) 



V .R^-CHzOH 
^V^l^OR^-' POCV) 



r25.3_;^3'_d3' 

(XXVIII) 



pocix) 



pocvii) 



V ^R*"-CH2SAc 



X^ I 
(XXX) 



x^ 



p19-3 r20-3 

(MeO)2(0)P''V^E^' 
° (XXXII) 



q ■■• b19-3 r20^ 

x^ 1 R \/" 



01) 
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fex^^ 3 



q36-3 

36-3 ^ , . uw" 



R--OOC^ - (XXXIV) 



— _ _ ^^^^ ^^"^^ ■ ^« ■ am ^ ^^^^^^S^^^^^^^^ 

(XXXIII) 



o19-3 p20-3 

{R^O)a{0)P'^Y^E* 

o 

(xxxio 



OH 

0OOCVI) (XXXV) 




NH^R^t^R^*^^ ISi^M ^ "'"^^NH R^r,"'*" 
OH pOCXVII) °" 

pai-2) 



OR^ 



Sii&x^^ 1. 2.*5 J:rJ^3 *^ m^J!i5!B^^: b■rfflv^§-^iIS^(xvI). (xvn). 
(xxin) s (xxvn) ^ (xxvni) . (xxxn) ^xxi (xxxni) x^m^fi 

5 -ttSo 
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5 mM^a^(Dmmi 

-Ha^ (1-2) ^ckth- (1-3) f^^tiS*^B^'fb^^»PGES^ 
iH4iii^«^ (ALS) ^ ^>x-^l/>jgf^S¥^ ItttHti 

^mm^ -^^'^yr-v^mrn'm^ ^^^^v (stm) )mm. m 
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mm/LMmmmms m^mmBwmmm. --7iv>mmmmms m 

15 tfc. (1-3) -e^^tl^'^tl^tl©*^I{i^ EP4S^f^f=^^u 
t-^-fb-^iix ^^^s mmm^mmmm (als) ^ #^i4®<bi^> 

m. (stm) m. mmm. mm^ ±mmmm. mm'&i^^i. ^n- 
25 mmmow^ h*^>ifii€. ^B^^±. #5^^ ('S'lf^ ##^f^ 
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10 -J^^ (I-l) ^ (1-2) (1-3) T-^^nS 

15 3) ^(Dit^oumi^omn 

-f^^ (i-i) . (1-2) Sfeti-iiS^ (1-3) -e^^tis 
d^^ttiSo ^^^{3<);*iS#(i> (I-l) > -^l®!^ (I- 

2) (1-3) t^^tis{b^ti^5fec^^#u momi^^ 

-2) Sfcy:-!^^ (1-3) ■C'^^ns>fb'^^mtJS#bt:'fo*»tt)Tx 

196 
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^nt. (I-l) s (1-2) tfefi-/^^ (1-3) t??N 

m^it. -jts^ (i-i) s (1-2) (1-3) -t? 

mnt. -m^ (i-i) . (1-2) (1-3) r- 

tit. 7t^7,^st;3^7.y'7-'^mmm. :^7-u^m. 02y\'^^^^>^^ 

t^>m. y:t)V7.:3^)>mnk :^^^^-^mmm. ^^uruy^T-'^m 

20 mtit. -J^^ (I-l) X -j^^ (1-2) (1-3)7! 
^^pt-Dt^t— lfPI^^J^ ^^WWJs ^Mt^d^ h'l^mife^^ (NSA 

25 -i^^ (I-l) > -iiS^ (1-2) (1-3) 
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m^it. -m^ (i-i) s (1-2) ^feii-jiK^ (1-3) -e 

mtU. (I-l) > (1-2) tfe{iH8S^ (1-3) 

10 (ADP-'J4?-x) jJ^Upt^— lf|Ja^^J> Ji^::^3t>i;ai;^r7-Hf 

-jjg^ (I-l) > -1^^ (1-2) tfcfi-iS^ (1-3) 

m^\t. -m.-^ (i-i) ^ (1-2) ^it^-m^ (i-s) -e 
^yy\s.mm\. ry^i^T-yiyy^mmmn. if4 

(^Sai&Ty7n) . Bayl9-8004^ NIK-616^ >>n^^;^ h (BY-217) > 
25 iy)^h. 7 ^ U > (BRL-61063) . T^^J=7h (CP-80633) > SCH-351591^ YM-976> 
V-11294A> PD-168787> D-4396. IC-485 tl^o 
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PGg^#:^bT{ix PGE^^#:(EPi. EPg^ EP3> EP4)x P 
GD^^#: (DP) . PGF^^«: (FP) . PGI^§{^ (IP) 

i:b'n3;v^yx ^^7'nt!:a->^t h'nn;i/^\/>. rnt^;r>^7'7' 

25 h':t>^^^D^^^/X 7;VHP=¥5^3;i/^l«^^^(f e)tvSo 

aM^Ji:b-C(±s @^^3;V5^^/x tFpn;i/^\;x U>^t 
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10 X r7^V^h\ 7;V^VUh\ hUTAi/^DX ST-126P> i^i^l/V-h\ 
h^ Kr:\/o>:hh U'^A:^^^/;^— h^>&sW&tli)o 

20 m^) h ;r^:/xD-;K m^m^)]^TY')y. 

AR-C68397. R, R-7:j-;V^7^D-;W KUR-1246. 

KUI^7211s AR-C89855. S-1319 e>H^o 

^yy'JlitJXh. 1f7>f ;Wl'*X ^Z^htl^:^^. MCC-847^ KCA-757s 
25 CS-615^ YM-158s 1^740515> CP-195494^ LM-1484. RS-635^ A-93178^ S-36496^ 
BIIL-284> ONO-4057 ^t^^lf ioMo 
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TAK-427^ ZCR-2060^ NIP-530^ ^p<^\;>7DX— ^V*^:^5^>> 

BP-294. T>K7Xh. :t-^77^X r^^)}'^7.^ymi^m-f^Mo 

'>A^ :^-fli7;i/hnt^'>A> ^'fbi^^ ^ol^'^7A^ 5^^-<UX ^^b^:rh 
^t:'^A^ l/;UP^— b (UK-112166) ^•h^^\-f^fi^o 

20 ^^w^nso 

Jg^7'DA^^i->^ ^^t>:/o^v-;k m^T> 

25 1^Jit«x !iliMI^«fiS«H^ (FGF) > J&WP^^fife 

(VEGF) . MM:Ra^ (HGF) s Vi^^ U 
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^>K^^S/>s ;^7'D7xX ^y^ir^-v. i^^^)V^Vrtl}^)VT 
XVX :/y:^^-^'^^> Vi'uyjLt^, Y)i?^^>±h 

T>7x:J-^:h h U xhh'^^s 'f:/rD73l>^ 

r^^T-o^xvi^ny-M ^rp^^-feVs 7;wi/if7°D7x>. 7;wi/if7° 

7-D7XX pa-^it7-pi^>s 7°^y7-D7x>. O ipV 7-0 7 x h U 
ii7A. r;i'^^7-p7xX -lf;l/h7-D7x>. 7<7x:^A^. ^7x:HA 

^T;i/^-e7A. h;i/7x:>-A^. 7D^^$'7x^x ^h7xn;i'y^\; 
;t^i^7x>>^^\;x tra^S'^A. 7^7:¥i/*A. 7y\f.xi^^yti 

A. xifir7-;K ^^^r^^h\ ^^f-7us;x 

-^^ (1-1) , -^^ (1-2) (1-3) f^^tbs 

tfes -« (I-l) > -flS^ (1-2) (1-3) -^^^ 
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-is^ (1-2) 43j:t>- (1-3) '^B^n^^mm^^<^s tfctt-iis 

(I-l) ^ -)^^ (1-2) ^r^l±-^^ (1-3) T-^^tlS^b^tl 

tj^^i^. figA-ASfef)> -[plico^. lngiP5>10 0mg®^H 
10 o.lng:&»?,10mg©|gH-C-B-lll**^mieI#^PS#$tiS**. tfefi 

15 -K ( I - 2 ) *5 J;t>- ( I - 3 ) ■t^^^^i^^^Bj'fb^tis 

^ (I-l) . -jiS^ (1-2) (1-3) Hm^fi^it^^ 

^fcitmmm (7^h-;^^ -7>-h-;K 
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wo 03/009872 



PCT/JP02/07385 



^^m. mmm] t::^^^^^^^^) mtu-^^ns m 

it. mmm. mmmk ^^mk mmk ^mk umk mmm 
wmu^^0tzisb0^mm<Dmw^^^. mt\t. mMm. ^u- 
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umm. mm. ^Mmk wmm. «s^J^^^^■ev^T'feJ; 
\t2mx±^m.^\yxm\^ibMo mm. ^mmi mmmt 

205 
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^%^m\. -mmm. mm^n. *^tLK± 
)m.^-^y^)t>h. ^x>^:^^';'^Afe:5v^y:^x>it0ctawsl^J<^ 
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m^it. WLxmmm^^it. mmm m^h-<>^)^y^~^^^ ^^^^ 

20 [«Rlf^®7iffi] 
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5 mtit. ^^m^tLx-^^ (1-1) . (1-2) (1-3) 
m^ti^^t^m. ^tzit-m^ (i-i) ^ (1-2) 
(1-3) 'dm^fi^'it^'^tfkommtommi^'^^i^^ &i^mm^ 

2,000 bil^l 800,000 (DMi^U^ b < ^ J; b < (^1^ 5,000 bi^ 

200,000 T-feSo >Kya^{;::fev>'r^ 5,000 

25 ?>l^ 100,000 0%<DifiU1i bV^o ^ e> b < Itm 6,000 50,000 T* 
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/0*»e>J^5 0/5 0 (w/w) ifin^L<. #ti^9 0/1 0*^^)5 0/5 0 
(w/w) bv^olL^-</ U n-;i/^«a-^©a»¥^t^»Ji«^ 5,ooo 

:{)^ 100,000 tm^ bV>o ^ ^ t«Ft b < {il^ 10,000 *^ ^ 80,000 T'feSo 
- (GPC) T-«Lfc7l?U::^5=-l/>il»©^^M^V>-5o 

(i-i) > (1-2) *j:t;^ (1-3) it^m(oMmm^<Dm^ 

n\^xmo.2m^L 10,000 fg (MSit) ©S■Cffll^e>tl^ |ifSb<{*^l^ 
V^b 1,000 (SSib) > ^e>{C«^*b<{i^l^V^blOO{§(S»i:b) ® 

15 TRcfj^^s^ im^i^s o/w^s^ w/o/w^s^) > t^^'ii^N 
OTIC. (o/w^) tmmmmm^-o\,^x. mm-^jimM:& 

(1) zkft'^g^^ (o/w^) :$:;^^^C^5V^T^±^ t 'f^^l^iS^fPttfi'^^ 
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0.0l~J^8 0% (vAv) ie^^mitfi^o iif^L<li^m O.l'-mi 0% (vM > 

^ 5) t$f t b < {il^ 1 -1^ 6 0 % (v/w) t!$>i)o 

(I-l) . (1-2) ^fzlt (1-3) ih^s (I-l) ^ 

-)tg^ (1-2) ^fziH-ISi^ (1-3) T^^^n?.'^b^J:flfe0m^J®# 
M^J<^^ «b^M^-«r^o Z(D-I^^ (I-l) > (1-2) ttzlt (I 
-3) f^^nS^bA^. Sfcfi-)^^ (I-l) > -iiS^ (1-2) tfc 

10 H:-iie^ ( I - 3 ) x-m^n^it^ tmmmtmmmommmt^. m 

^m^mmM^'i'm'^(Dmmmmm^^(D^^^t lx. m o.ooi%~^ 9 
0% (wAv) . n^L<^mo.Qi%'-m8o% (wM . ^^izm^viitm 

0.3~3 0% (w/w) X^^o 

ffi#«tt-jiefi^K:a:^*ffi^<^^l^~^ 10,000 ^**?.M{$tiSo 

2,ooo{^^^^(^nso mtmm(D7km^i^fMmux.x%j^^^o %itmits 
So ine,y:M:ia5^j^^t>-&-r^fflbt*)<fcv^o ^Ti^mwfUhMomm^^ 

25 §f * b < ™ 0.001%~J^ 2 0 % (wM) tffeSo ^ b < \m 0.01% 

-^10% (w/w) . #{C«^^b<tti|^0.05%'-^5% (w/w) T-feSo 
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^hmmo-^^ (i-i) ^ (1-2) sfefi (1-3) xm^fi^ih^<^. 

(l-i) > (1-2) (1-3) -e^^ 

10 >-h-;K V)V\fh-)K 7^h-X^) ^fe^^bfe^iCii^eiri^^ftb 
■C^?^|g»^o HUlBbfco/w^C*5V>T{±. (I-l) X (I- 

2) Sfeti (1-3) xm^n^ih-^^. i^tzit-m^ il-l) . 
(1-2) tfeJi-liS^ (1-3) T-^^*LS^^i:flb®»J®#ffi^J* 

m^^t-m^ (i-i) X (1-2) ttzit (1-3) -c^^tis-fb^ 

(I-l) X (1-2) tfeJi-HS^ (1-3) t? 

u7.yx.T^mm-r^o JXjitLxit. -?s^yx;i/M> E;b^x;i/e> 
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y^)VAm\t\t. mm<D^ii^mm^m'^mt-m^ (i-i) > (i 
-2) ^tzit (1-3) -^^^^n§<b^tl^ ^fzit-i^^ (i-i) ^ -j^ 
5 ^ (1-2) ^tzit-^^ (1-3) nm^ti^it^mtmommo^mi 

m^m-^^n-^^ (i-i) ^ (1-2) sfea: (i-3) Wn^^s 

-fb^tJ. (I-l) s -K (1-2) ^^{±-1^5^ (1-3) 

10 ;i/D-m 4^U3tj-jJ^^-hm^) SJD;fc> >y;WbUfc%®^dsfeSo 

8 1 2^) t^iZ'^m\.xm\immmtLxmm^^^t!^^&Mmtt^o 

i^Ol-J^S 0 0/ziii®ISHibsW^ni.o ^Sb<». ^1-1 5 0//In^ 
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5 ±j:m^mmi^t^:^Wi. isyrm'^mm-r^-:^m. Bm\^mmr^:&m 

:^mm(DmmMmt. (i-i) n (1-2) (1-3) 

(i-i) ^ (1-2) ^fcf^-is 

15 2ts:^B^0gMfi5otio^-%-S«. ( I - 1 ) > (1-2) ^tclt il 
-3) T-^^tii.<b^^> (I-l) ^ (1-2) ^fc 

fi-jiK^ (1-3) X'm^n^it^^^tmmmtommmcommt^*. 

-1) s (1-2) Sfeti (1-3) X'^^^fl^it^^. (I 
20 -1) ^ -iia^ (1-2) *fcfi-Jie!^ (1-3) -e^^ti^<b^tii:ffe© 

a5>fuMffi-r?.^^> im^^on-^mtLx. (^^msokg) ^fe 

W^^^hbTi^0.001ingd»e>5 0 0mgo $f t U < (ii^ O.OlmgA^e) 
5 Omgt lM'5:V>b3*^fc:llll^#-rti«<kV>o 

25 
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5 fo 



o 




> ( 1 0 g) i:^ (8.8g) ©il7jci^^^;i/*j;i/AT^ H (5 Om 

20 L) ^mil. t-y^)Vi^^^Jl^^>')}^^^^^ ^ (15.6g) 0mMV;^^)\y 

K (5 omL) M^^?a-eip;t^ bmmmwLfco 
ymm^u^^t^nmci-^ (21.41 g) ^mtco 
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T L C : R f 0.52 o 

mm 2 

Q-^a{.^j- I 3-t--^^)Vi?^f-)]/i/V)V:t^t/-l 4, 15, 16, 

17, 18, 19, 20—^r^y)v-8-T^m:^^ym-^^^^^^ 



TJl^'^mmnr. 2K^<b:J- h U a (3.42g ; 63.1% in oa) ©«7^ h 

^tKD77> (9 0mL) mnmiz. mmi-vmmhrzit^<i^ (2o.8g) 

(D^tKt" h^tiKD7^> (90mL) ^§^§^^"^?iT L-fco T^T^T^s 
S«t::i^^5^>'^'l^>'^AT^ H (180mL) ^MX. 50Vl!45^mm 

;i/4>;vAr^ h' (2 0mL) ^^g§?iTu mmmnvfco Rmmmm^ 

TI3tlf4tt^*1"S^M<b^'^ (34.9 g) <&#fco 
T L C : R f 0.51 (g^^x5^;i/ : = 2 : 1 ) o 

mm 3 

9_^i^V_13-tKa:3lrS^-14, 15, 16, 17, 18, 19, 2 



o 




.COOEt 



O 




COOEt 
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#^^J2T-Mitbfc'fb^t) (34.9 g) (4 3inL) ^?tCs P 

- h;i/x>y^;i/;}^>^ (2.96g) ^m^. 5 O'Ct-iifeE^bfeo MJi&^^t^ 

^?at:^fraJ=^^ (2.4mL) ^^p^T^ilibfc^^ 

5 ^3^5=-;!/) fMu Tfai^l4ffi^W-r§^imfb^ (13.15 g) <^#feo 

T L C : R f 0.18 (S^^3:.f-;V) ; 

NMR : (5 4.12 (q, J = 7Hz. 2H), 3.85-3.6 (m, 4H), 3.05-2.9 (m, IH), 2.55-2.4<m, 
IH), 2.4-2.25 (m, 3H), 2.2-2.05 (m, IH), 2.0-1.9 (m, IH), 1.85-1.7 (br, IH), 1.7-1.2 
(in.8H),1.27(t,J = 7Hz,3H)o 



9_;^i^V-12-4^;i/^;i'-13, 14, 15, 16, 17, 18, 19, 
2 o-:^^57^>';i/-8-rif7°D;^^5'>^- 3:5^;i/x;^7^;v 



15 T;m*>#ffl^T. mmstmMLtc^t^'^ (i^g) ( 1 

OmL) ^^xrmyi^t^^^)^^^^^^^^^ ^ (TmL) I^^IIU S^^vrP 
t^;i/x^;i/r^> (5.lmL) ^M^tco g«§7K?&t•^^^j®U H^MH • 

t: u >m (2.32g) ^SD^feo ^# e> tife^aM* 0 ~ 1 5 °CT' 1 ^p^m 

20 OmL) -e#f^U 0.5Nm^T-^5fe?^U IIRTlcSiE^:^ h U "^7 

ym'^^u^^tmMit'^m (i.25g) ^f#feo ^#e> 

TLC : Rf 0.45 (^PDJ^;VA : ;i'=9 : 1) o 



10 
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(13E) -9, 15-i^:r^V-16- ( 3 

-17, 18, 19, 2 0-xh^^>'^-8-rif7"o;^h-13-x>m- 

5 x^;i/x;^5^;i/ 




T;i/=f>#HMT. 3- (3-^ h^5^^^>'1^7xri;i/) -2-:t^V7- 
D 4^ >^ • (1.81 g) h^t:h-D77>(3 

5 mL) mmi^. TKm^hi- hUe7A(222mg; 63.1% in oU) ^^^T-SD 
10 3 0^^m#bfco mmA-aWthtcit^ (l.25g) 

©T^h^h KD^^y (5mL) 3^P^^ifbfeo SH&^^^i^ 

^7>f- : ^:3r-9->=2 : 1^3 : 1^1 : 0) T-MMU^ T 

15 tm^U^^t^m^^^ (1.23 g) ^ntto 

TLC : Rf 0.72 (^uvMl. : p<^y-;V=9 : 1) .; 
NMR : (5 7.35-7.10 (m, 4H), 6.65 (dd, J = 16, 8Hz, IH), 6.23 (d, J = 16Hz, IH), 
4.42 (s, 2H), 4.2-4.1 (m, 3H), 3.85 (s, 2H), 3.6-3.5 (m, IH), 3.38 (s, 3H), 2.8-2.65 (m. 
IH), 2.5-2.2 (m. 5H), 1.85-1.7 (m, IH), 1.7-1.5 (m, 2H), 1.5-1.2 (m, 9H) » 

20 

(15a, 13E) -9-;t^V-15-tKP^i^-16 - (3-^b^ 

i.^^)]yy:^-)v) -n, 18, 19, 2 0-5^h^y;v-8-Tifrp 
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o 




T)vzs>mmnr. mm^-^wthtit^ (1.23 g) k 

uyyy (lOmL) mm^. (R) -2-^^)\^-CBS-^^^^if^^ 
\)Vy (0.57inL ; 1.0Mb %^?aT"Jn^fc^> 

y^Yv\LYuy^ymw- (232inL) 4 ^6^fmn\.fzo s«t 

"^J^Mb^ TfBtlt4^ii=&^-r§*^W^^ (1.05 g) ^ntco 

TLC : Rf 0.60 (^OD7fx;i/A : ;i/=9 : 1) ; 

NMR : (5 7.38-7.10 (m, 4H), 5.73 (dd, J = 15.3, 6.0 Hz, IH), 5.50 (dd, J = 15.3, 8.0 

Hz, IH), 4.48-4.35 (m, 3H), 4.17-3.98 (m, 3H), 3.53-336 (m, 4H), 2.92-2.68 (m, 3H), 

2.44-2.05 (m, 6H), 1.81-1.20 (m, 12H)o 

(15a, 13E) - 9-;r^V-l S-tbP^i^-l 6 - (3-p<h^ 

-17, 18, 19, 2Q-^Y^J)\^-^-r^-^^ 

;^ h- 1 3 



o 



COOH 
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mmi-^m7k\.tcit.^^ aosg) t^^^y-^v (5mL) ^^■o<y)h 
5^^fe^^'2N7Jc^^b:^^ue7A*^^s (4mL) -m.mni^tco 

mWa^^-T^^ (1 OmL) (2 0mL) ^M^xmnLtco 7k 

= 1 : 0^100 : 1-^5 0 : 1-^25 : 1) "CiliiiU TIBtH4^^W1- 

*^Ha^ti^tl ( 8 3 7 m g ) ^#feo 
TLC : Rf 0.41 (^PD5^;VA : ^^y-;V=9 : D J 
NMR : <y 7.36-7.11 (m, 4H), 5.75 (dd, J = 15.3. 6.0 Hz, IH), 5.51 (dd, J = 15.3, 8.0 
Hz, IH), 4.49-4.38 (m, 3H), 4.08-3.99 (m, IH), 3.50-336 (m, 4H), 2.94-2.75 (m, 3H), 
2.49-2.14 (m, 6H), 1.79-1.20 (m, 9H)o 

mmm2 (a^ ^^1^#'I2 (bbb) 
^M^J2 (a) 

(5S, 15a, 13E) - 5 9 "^^V- 1 5 -b KP^S/- 
16- i3-^h^i^>^^)^y=^=-)^) -17, 18, 19, 20-5^b^ 
y;v-8-T-tf7°p:^ h - 1 3-x>^ 
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XH3 



TLC:Rf 0.28 {jt.^ J -)V : ■!7Uti^^)Vl^= 1 : i 0) ; 
NMR : (5 7.40-7.10 (m, 4H), 5.78 (dd, J = 15.2, 5.2 Hz, IH), 5.55 (dd, J = 15.2, 8.4 
Hz, IH), 4.50-435 (m, IH), 4.46 (s, 2H), 4.10-3.95(m, IH), 3.60-335 (m, IH), 3.42 
5 (s, 3H), 3.00-2.70 (m, 4H), 2.50-2.10 (m, 5H), 1.80-1.00 (m, 8H), 0.91 (d, J = 5.8 Hz, 
3H)o 

mmm2 (b) 

(15«, 13E) -5, 5-5^^f-;V-9-^^V-15-th-D:^i/- 
10 16- -17, 18, 19, 20-7^h^ 

y;i/-8-rif7'D;^h-l 3-Ji>^ 



TLC : Rf 0.38 (^nD;^;i/A : ;^^5'^~>'^= 9 : 1) 5 
N M R : d 7.33-7.12 (m, 4H), 5.78 (dd, J = 15, 5Hz, IH), 5.59 (dd, J = 15, 8Hz, IH), 
15 4.48 (s, 2H), 4.45-436 (m, IH), 4.12-4.03 (m, IH), 3.51 (dt, J = 12, 5Hz, IH), 3.43 (s, 
3H), 2.91-2.81 (m, 2H), 2.76 (dd. J = 14, 8Hz, IH), 2.47-2.10 (m, 5H). 1.78-1.63 (m, 
IH), 1.61-1.40 (m, 3H). 132-1.10 (m, 3H), 0.92 (s, 3H), 0.89 (s, 3H)o 




mmm2 (c) 
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(15a, 13E) -5, 5-x^y-9-:tdrV-15-tKD^i^-l 
6- (3-p< hdr$/pt^;i/7x^;i/) -17, 18, 19, 20-7^h7y 
8 -r-tf rn;^ h - 1 3 -x>^ 



TLC : Rf 0.38 (^nn^;i/A : ^^y— ;i/= 9 : 1) ; 
NMR : <5 7.33-7.13 (m, 4H), 5.81 (dd, J = 15, 5Hz, IH), 5.61 (dd, J = 15, 8Hz, IH), 
4.46 (s, 2H), 4.48-4.39 (m, IH), 4.12-4.04 (m, IH), 3.54 (ddd, J = 14, 11, 5Hz, IH), 
3.43 (s, 3H), 2.98 (ddd, J = 14, 11, 5Hz, IH), 2.90 (dd, J = 14, 9Hz, IH), 2.47-2.12 (m, 
5H), 1.79-1.52 (m, 4H), 1.36-1.10 (m, 3H), 0.37-0.22 (m, 4H)o 

mmm2 id) 

(5R, 15a, 1 3E) -5-/f-;V-9-:t=3pV-l 5-tKD=3^^'- 
16 - (3-^ h^->P<5^;W:7xr:;i/) -17, 18, 19, 20 -5" 
y;i/-8-Tlf7'DX b- 1 3-x>^ 



TLC : Rf 0,55 (p<^y-;i/ : ^00^;!^^= 1 : 5) ; 

N MR : <5 7.40-7.10 (m, 4H), 5.78 (dd, J = 15.4, 5.6 Hz, IH), 5.54 (dd, J = 15.4, 8.4 

Hz, IH), 4.50-4.35 (m, IH), 4.41 (s, 2H), 4.10-3.98 (m, IH), 3.60-3.45 (m, IH), 3.42 
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(s, 3H), 3.00-2.75 (m. 3H), 2.50-2.10 (m, 5H), 1.80-1.10 (m, 8H), 0.91 (d. J = 5.8 Hz, 
3H)o 

mmm2 (e) 

5 (15a, 13E) -9-;r=3pV-15-tKD^S^-16- (3- (2, 
2, 2- h U7;i/;tnx 7x-;v) - 1 7, 18, 19, 2 




T L C : R f 0.38 (p< y : g^^::i5";i/= 1:10) ; 
10 N M R : 5 7.40-7.10 (m, 4H), 5.75 (dd, J = 15.6, 5.6 Hz, IH), 5.52 (dd, J = 15.6, 8.4 
Hz, IH), 4.67 (s, 2H), 4.50-4.35 (m, IH), 4.10-3.98 (m, IH), 3.86 (q, J =8.8 Hz, 2H), 
3.60-3.35 (m, IH), 3.00-1.80 (m, 6H), 2.33 (t. J = 7.0 Hz, 2H), 1.80-1.55 (m, 3H), 
1.55-1.10 (m,6H)o 

15 mmm2 if) 

(15a, 13E) - 9-;r=3pV-l 5-bh'D^i^-l 6 - (3-^OD 
7x-;i/) -17, 18, 19, 20-7^h7y;i/-8-Tlf7-DXh-l 
3 -x>^ 
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TLC : Rf 0.36 (p^ : l^^^^>'^= 1:10) ; 
NMR : <y 7.35-7.15 (m, 3H), 7.15-7.00 (m. IH), 5.72 (dd, J =15.8. 5.8 Hz, IH), 
5.48 (dd, J = 15.8, 8.2 Hz, IH), 4.42 (q, J = 6.6 Hz, IH), 4.10-3.98 (m, IH), 3.60-3.40 
(m, IH), 2.83 (d, J = 6.6 Hz, 2H), 3.00-2.10 (m, 4H), 2.34 (t, J = 7.2 Hz, 2H). 1.80- 
5 1.55 (m, 3H), 1.55-1.10 (m, 6H) o 

mmm2 (g) 



(15a, 13E) -9-;r^V-15-tKn^^y-16 - (3-p<h^ 
$/7<^;i/7x-;v) -2, 3, 4, 17, 18, 19, 20—^y^^)\y- 
10 1, 5- (2, S-'fV^-^xrii.y) -8-7'if:/n:^b-13-x> 



TL C : Rf 0.22 (^PD'J^>'l'A : ^^S^y— ;i'= 9 : 1) ; 
NMR : d 7.63 (d, J = 3Hz, IH), 7.33-7.25 (m, 2H), 7.19 (d, J = 8Hz, IH), 7.13 (d, J 
15 = 8Hz, IH), 6.81 (d, J = 3Hz, IH), 5.73 (dd, J = 15, 5Hz, IH), 5.50 (dd, J = 15. 9Hz. 
IH), 4.52 (d, J = llHz, IH), 4.45 (d, J = llHz, IH), 4.40-4.30 (m, IH), 4.2-3.0 (br), 
4.02 (q, J = 9Hz. IH), 3.46 (s, 3H), 3.50-3.35 (m, IH), 2.98-2.68 (m, 5H), 2.50-2.10 
(m, 3H). 2.00-1.68 (m, 3H)o 

20 ^^J2 (h) 

(15 a, 13E) -9-:4-^V-15-bh'D=3piy-16 - (3-7x^ 
)Vy:c-)\.) -17, 18, 19, 2 0-xh5y;V-8-TifrPXh- 
1 3-ai>^ 



O 



S 
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COOH 



T L C : R f 0.32 uuMh '. ^ — ;i^= 9:1) ; 
NMR : <S 7.60-7.37 (m. 8H), 7.24-7.17 (d, J = 8.2 Hz, IH), 5.74 ( dd, J = 15.0, 6.0 
Hz, IH), 5.49 (ddd, J = 15.0, 8.6, 1.2 Hz, IH), 4.51-4.40 (m. IH), 4.08-3.99 (m, IH), 
5 3.50-339 (m, IH), 2.91 (d, J = 6.6 Hz, 2H), 2.78-2.64 (m, IH), 2.42-2.05 (m, 6H), 
1.77-1.51 (m,3H), 1.42-1.06 (m, 6H)o 

^MI^J2 (i) 

(15a, 13E) -9-^^V-15-th-D:^ri^-16 - (3-^5^;i/ 
10 7xr:;i.) -17, 18, 19, 2 0 -7^ ^ 8 -Tif ^Dy^ h - 1 



TLC : Rf 0.34 (^OP5t:;i/A : ^ 10:1) ; 

NMR : <5 7.22-7.17 (m, IH), 7.07-6.98 (m, 3H), 5.74 (dd, J = 15.3, 5.7 Hz, IH), 
15 5.50 (ddd, J = 15.3, 8.4, 1.2 Hz, IH), 4.41 (m, IH), 4.03 (m, IH), 3.47 (m, IH), 2.90- 
2.70 (m, 3H), 2.40-2.10 (m, 6H), 2.33 (s, 3H), 1.76-1.22 (m, 9H)o 



O 
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mmm2 (j) 

(15a, 13E) -9-;r=^V-15-bHD:^ri^-16 - (3-7;i/:t 

uya^-)v)-n, 18, 19, 20-5^h7y;i/-8-Tifrn;^h- 

1 3-x>^ 




TLC : Rf 0.30 (^OD4^;bA : p«iJ^>'-;V= 10:1) ; 
NMR : (5 7.32-7.23 (m, IH), 6.99-6.90 (m, 3H), 5.72 (dd, J = 15.3, 6.0 Hz, IH), 
5.50 (ddd, J = 15.3, 8.4, 1.2 Hz, IH), 4.42 (m, IH), 4.03 (m, IH), 3.46 (m, IH), 2.85 
(d, J = 6.0 Hz, 2H), 2.70 (m. IH), 2.40-2.10 (m, 6H), 1.75-1.20 (m, 9H) o 

mmm2 (k) 

(15a, 1 3E) - 9-:t=^V-l 5-fcKD:apiy-l 6 - (4-7;i/:t 
D7x^;i/) -17, 18, 19, 20-y^V^y)\^-8-T^yu7.h- 
1 3-x>m 




TLC : Rf 0.47 (^^DP4^;VA : M-^^-)^ : 7j<= 9 : 1 : 0.l) ; 
NMR : 6 7.16 (m,2H), 7.00 (m,2H), 5.72 (dd, J =15.4, 6.0Hz, IH), 5.49 (dd, J = 

15.4, 8.2Hz, IH), 4.38 (m, IH), 4.03 (m, IH), 3.47 (m, IH), 2.82 (d, J = 6.6Hz, 2H), 
2.72 (m, IH), 2.41-2.31 (m, 2H), 2.34 (t, J = 7.2Hz, 2H), 2.21 (m, IH), 1.67 (m. IH). 
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1.66-1.58 (m, 2H), 1.50-1.20 (m, 6H)o 

mmm2 (i) 

(15 a, 1 3E) -9-:t^V- 1 5-t KD:^i^- 16 - (4-^^;i/ 
5 7x-;i/) -17, 18, 19, 2 0-5^h7y;i/-8-T1frOy^h-l 
3 -x>^ 



TLC : Rf 0.26 (^PD^;VA : :2K=9 : 1 : 0.l) ; 

N M R : <y 7.12 (d, J = 8.2Hz, 2H), 7.07 (d, J = 8.2Hz, 2H), 5.73 (dd, J = 15.4, 5.8Hz, 
10 IH), 5.47 (dd, J = 15.4, 8.8Hz, IH), 4.38 (m, IH), 4.03 (m, IH), 3.46 (m, IH), 2.81 (d, 
J = 6.9Hz, 2H), 2.72 (m, IH), 2.40-2.27 (m, 4H), 2.34 (s, 3H), 2.21 (m, IH), 1.72 (m, 
IH), 1.67-1.58 (m, 2H), 1.50-1.18 (m, 6H)o 

mmm2 (m) 

15 (15 a, 13E) -9-:r^V-l S-tFP^S^-ie- (2-^5^;V 
-17, 18, 19, 2 0-5^h^y;i/-8-Tif7'D;^h-l 




O 



COOH 




OH 
H3C 
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TLC : Rf 0.27 (^nD5i^;i/A : p<^y— ;i^=8 : 1) ; 
NMR : <5 7.28-7.00 (m, 4H), 5.76 (dd, J = 15.2, 6.0 Hz, IH), 5.49 (ddd, J = 15.2, 
8.4, 0.6 Hz, IH), 4.42 (m, IH), 4.04 (m, IH), 3.46 (m, IH), 2.87 (d, J = 7.0 Hz, 2H), 
2.72 (m, IH), 2.50-2.04 (m, 6H), 2.34 (s, 3H), 1.85-1.10 (m, 9H)o 

mmm2 (n) 

(15 a, 13E) -9-:t=3pv- 1 5-t KDdpS/- 1 6 - i2-7M 
vya,=.)]y) - n , 18, 19, 2 0-5^h7y;i/-8-TifrnXh- 

1 a-xv^ 



TLC : Rf 0.27 (^DD^^l^A : >'^=8 : 1) ; 

NMR : 6 7.34-6.94 (m, 4H), 5.74 (dd, J = 15.2, 6.0 Hz, IH), 5.45 (ddd, J = 15.2, 
8.4, 0.8 Hz, IH), 4.47 (m, IH), 4.02 (m, IH), 3.44 (m, IH), 3.40-1.90 (m, 9H), 1.80- 
0.90 (m, 9H)o 

mmm2 (o) 

(15 a, 1 3E) -9-:4-^V- 1 5-t KDdf^^'-l 6 - (3- h 
;i/;rDp<5=-;b7x-;v) -17, 18, 19, 2 0 -5^ 8 -Tlf 

rax h- 1 3-x>^ 




228 



wo 03/009872 



PCT/JP02/07385 




TLC : Rf 0.18 (^PDJ^;i/A : ^^'y'— ;i/=8 : 1) ; 
NMR : (5 7.60-7.35 (m, 4H), 5.73 (dd, J = 15.3, 5.9 Hz. IH), 5.50 (ddd, J = 15.3, 
8.3, 0.9 Hz, IH), 4.46 (m, IH), 4.03 (m, IH), 4.00-3.00 (br, 2H), 3.46 (m, IH), 2.91 
(d, J = 6.3 Hz, 2H), 2.71 (m, IH), 2.48-2.06 (m, 5H), 1.76-1.12 (m, 9H) o 

mmm2 (p) 



(15a, 13E) -9-:t=3rV-15-th*odpi/-16- 
iy7xr:;i/) -17, 18, 19, 2 0 h 7 8 -Tlf ^PX h - 
1 3-:3^>^ 



TLC : Rf 0.16 (^na5}^;i/A : p^^^—>'l'=8 : 1) ; 

N M R : (5 7.23 (dd, J = 7.8, 7.8 Hz, IH), 6.86-6.70 (m, 3H), 5.73 ( dd, J = 15.3, 6.0 

Hz, IH), 5.48 (dd, J = 15.3, 8.4 Hz, IH), 4.41 (m, IH), 4.03 (m. IH), 3.80 (s, 3H), 

3.46 (m, IH), 2.82 (d, J = 6.6 Hz, 2H), 2.71 (m, IH), 2.50-2.04 (m, 5H), 1.80-1.10 (m, 

10H)o 

mmm2 (g) 

(15a, 13E) - 9-:t=^V-15-tKD:3ri/-16 - (3-x5^;V 




■3 
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_i7, 18, 19, 2 0-^hy^))^-s~rV'ruy^h-i 




TLC : Rf 0.25 (;J7 D o : 7?^^— ;W : 7K= 9 : 1 : 0.1) ; 
5 N M R : 5 7.24 (t, J = 7.3Hz, IH), 7.11-6.97 (m, 3H), 5.74 (dd, J = 15.1, 5.9Hz, IH), 
5^0 (ddd, J = 15.1, 8.3, 1.0Hz, IH), 4.42 (m, IH), 4.04 (m, IH), 3.45 (m, IH), 2.84- 
2.80 (m, 2H), 2.75 (m, IH), 2.63 (q, J = 7.8Hz, 2H), 2.43-2.32 (m, 2H), 2.35 (t, J = 
7.3Hz, 2H), 2.21 (m, IH), 1.71 (m, IH), 1.68-1.57 (m, 2H), 1.54-1.20 (m, 6H), 1.24 (t, 
J=7.8Hz,3H)o 

LO 

m&m2 (r) 

(15 a, 1 3E) -9-:t:^V-l 5-t 6- (3, 

7;i/;rD7x-;i/) -17, 18, 19, 2 0 -t^ h ^^A- 8 -rif 
3-x>^ 




TLC : Rf 0.30 (^DDJ^;i/A : : 9 : 1 : O.l) ; 

NMR : (J 7.14-7.00 (m, 3H), 6.92 (m, IH), 5.71 (dd, J = 15.4, 5.8Hz, IH), 5.50 (dd, 
J = 15.4, 8.6Hz, IH), 4.38 (m, IH), 4.04 (m, IH), 3.44 (m, IH), 2.82 (d, J = 6.6Hz, 
2H). 2.73 (m, IH), 2.43-2.32 (m, 2H), 2.34 (t, J = 7.1Hz, 2H), 2.22 (m, IH), 1.69 (m, 

230 



wo 03/009872 



PCT/JP02/07385 



IH), 1.65-1.55 (m, 2H), 1.51-1.20 (m, 6H)o 



mm2 (s) 



(15 a, 13E) - 9-:t:^rV-15-tKD:as^S/-16 - 
5 _4-t KU^S/7xr:;V) -17, 18, 19, 2 0 -5^ h 7 ^ 8 - 



TLC : Rf 0.26 (^nDJ}^;VA : ^^7— ;V=9 : 1) ; 
NMR : (5 7.14 (d, J = 2.1 Hz, IH), 6.94 (dd, J = 8.4, 2.1 Hz, IH), 6.88 (d, J = 8.4 
10 Hz, IH), 5.65 (dd, J = 15, 6.3 Hz, IH), 5.41 (ddd, J = 15, 8.0, 1.2 Hz, IH), 433 (m, 
IH), 4.01 (m, IH), 3.41 (m, IH), 2.85-2.62 (m, 3H), 2.57-2.10 (m, 8H), 1.79-1.56 (m. 

3H),1.54-1.19 (m, 6H)o 

15 

mmm2 (t) 

(15a, 1 3E) -9-:4-=^V- 1 5-b - (3, 5-i^ 

7;b:tD7xr:;i/) -1 7, 18, 19, 2 0 -5^ b ^ 8 -rif 7°0 
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COOH 



F 



TLC : Rf 0.34 (^J7nP5^;i/A : ;i/= 9 : 1) ; 

NMR : (5 6.80-6.65 (m, 3H), 5.71 (dd, J = 15, 5.7 Hz, IH), 5.50 (dd, J = 15, 8.7 Hz, 
IHX 4.41 (m, IH), 4.03 (m, IH), 3.48 (m, IH), 3.10-2.50 (m, 4H), 2.47-2.10 (m, 6H), 
5 1.79-1.59 (m, 3H), 1.58-1.20 (m, 6H)o 

mmm2 (u) 



(15a, 13E) -9-:t^V-15-tKD:3pj.-i6- 
jiy j,=.)V) - 1 7 , 18, 19, 2 0-7^h^^;i/-8-Tif7°D;^h- 
10 13-x>^ 



T L C : R f 0.26 D D ^;VA : p< ^ ^ — A= 10:1) ; 
NMR : (5 7.25-7.19 (m, IH), 7.08-7.00 (m, 3H), 5.75 (dd, J = 15.3, 5.7 Hz, iH), 
5.51 (ddd, J = 15.3, 8.4, 0.9 Hz, IH), 4.41 (m, IH), 4.05 (m, IH), 3.48 (m, IH), 2.90- 
15 2.70 (m, 3H), 2.57 (t, J = 7.2 Hz, 2H), 2.50-2.10 (m, 5H), 1.80-1.20 (m, UH), 0.94 (t, 
J = 7.2Hz,3H)o 




mmm2 (v) 

(15 a, 13E) -9-;r^V-15-tKndrS/-16 - ( (E) - 1 
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-rD^-;!/^!^;!/) -17, 18, 19, 2 0-7^ h7y;i/-8-Tlf 



TLC : Rf 0.30 (^nD7^;i/A : ^^y-;i/= 10:1) ; 
5 N M R : 5 7.23-7.21 (m, 2H), 7.14 (s, IH), 7.02 (m, IH), 6.37 (dd, J = 15.6, 1.5 Hz, 
IH), 6.27 (dq, J = 15.6, 6.3 Hz, IH), 5.74 (dd, J = 15.3, 6.0 Hz, IH), 5.49 (ddd, J = 
15.3, 8.4, 1.2 Hz, IH), 4.41 (m, IH), 4.02 (m, IH), 3.45 (m, IH), 2.83 (d, J = 6.9 Hz, 
2H), 2.70 (m, IH), 2.40-2.10 (m, 5H), 1.88 (dd, J = 6.3, IJ Hz, 3H), 1.80-1.20 (m, 
9H)o 

10 

mmm2 (w) 

(15 a:, 1 3E) -9-:t=^rV-l 5-b Kn:^rS/-l 6- (3 - (2- 
7)l:^uy -17, 18, 19, 2 0— 7"h'7y;i/-8 

-T1f 7°DX h - 1 3 



o 





COOH 



TLC : Rf 0.27 (^nD7^;i/A : p<^y—;i/=8 : 1) ; 

NMR : 5 7.60-6.80 (m, 8H), 5.72 (m, IH), 5.48 (m, IH), 5.00-3.00 ( bi; 2H), 4.43 

233 



wo 03/009872 



PCT/JP02/07385 



(m, IH), 4.01 (m, IH), 3.43 (m, IH), 2.98-2.60 (m, 3H), 2.48-2.00 (m, 5H), 1.98-0.88 
(m, 9H)o 

mmm2 (x) 

5 (15a, 13E) -9-;^-:3pV-l 5-hKn^i/-l 6- (3- (4- 
7;i/;4-D7xr:;i/) -17, 18, 19, 2 0 -5^ h 7^ 8 



TLC : Rf 0.27 (:^nD4^;i/A : p<<5'^-;^=8 : 1) ; 
10 N M R : (5 7.64-7.00 (m, 8H), 5.72 (m, IH), 5.48 (m, IH), 4.60-3.00 ( br, 2H), 4.45 
(m, IH), 4.02 (m, IH), 3.44 (m, IH), 2.96-2.60 (m, 3H), 2.48-2.02 (m, 5H), 1.78-0.78 
(m, 9H)o 

(y) 

15 (1 5 a, 1 3 E) -9-:t^V-l 5 -li h'n=^i^- 1 6- (3- (5- 
p?5^;i/7^>-2--r;i/) 7x-;i/) -1 7, 18, 19, 20-xh^y 
)]/- 8 -Tif T'PX h - 1 3 - j:>^ 
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o 




COOH 



TLC : Rf 0.25 (^DD7j>;i/A : pt^y— ;V=8 : 1) ; 
N MR ; <5 7.60-6.96 (m, 4H), 6.53 (d, J = 3.0 Hz, IH), 6.05 (m, IH), 5.72 (m, IH), 
5.48 (m, IH), 4.60-2.80 (br, 2H), 4.44 (m. IH), 4.02 (m, IH), 3.44 (m, IH), 2,96-2.60 
5 (m, 3H), 2.48-2.02 (m, 8H), 1.80-1.06 (m, 9H) o 

mmm2 (z) 

(15 a, .1 3E) -9-7}-^V-l 5 - 1 KD^a^^^- l 6 - 

-2->r;i/) -17, 18, 19, 2 0-7^h^y;i/-8-Tif7-n:^b- 

10 13-a:>^ 



TLC : Rf 0.45 (^PD*;VA : ^ ^ ^ — ;i/ : 7j<= 9 : 1 : 0.1) ; 
NMR : 6 7.83-7.76 (m, 3H), 7.65 (s, IH), 7.51-7.41 (m, 2H), 7.33 (dd, J = 8.5, 
1.7Hz, IH), 5.77 (dd, J = 15.4, 6.1Hz, IH), 5.44 (ddd, J = 15.4, 8.5, 0.8Hz, IH), 4J4 
15 (m, IH), 4.01 (m, IH), 3.38 (m, IH), 3.02 (d, J = 6.9Hz, 2H), 2.63 (m, IH), 2.37-2.32 
(m, 2H), 2.34 (t, J = 7.2Hz, 2H), 2.19 (m, IH), 1.64 (m, IH), 1.63-1.55 (m, 2H), 1.40- 
1.12 (m, 6H)o 



O 
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mmm2 (aa) 

{15a, 1 3E) -9-;^=¥V-l 5-t KP^^PS^-l 6 - (3- (2- 

^v^-yy^~)^) -17, 18, 19, 2 0— 7^h^y;i/-8 

5 -rif h - 1 3 - 



TLC : Rf 0.23 (i^nD5j^;i/A : p<^y-;i/=8 : 1) ; 
NMR : (5 7.50-6.92 (m, 8H), 5.74 (m, IH), 5.50 (m, IH), 4.43 (m, IH), 4.03 (m, 
IH), 3.81 (s, 3H). 3.45 (m, IH), 3.40-1.90 (br, 2H), 3.00-2.64 (m, 3H). 2.48-2.14 (m, 
10 5H), 1.78-1.10 (m, 9H)o 

mmm2 (bb) 

(15a, 13E) -9-;r=3F-V-l 5-t h*D^^>-l 6- (3- (2- 

tFo^i-^x;!;!/) 7 3^^;i/) -1 7, 18, 19, 2 0-7^h^y;i/- 
15 s-TifT'n;^ h- 1 3-x>^ 



o 
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TLC : Rf 0.26 (^DP4^;I/A : ^^^->'^=8 : 1) ; 

NMR : <5 7.46-7.08 (m, 7H), 6.97 (m, IH), 5.72 (m, IH), 5.47 (m, IH), 4.42 (m, 

IH), 4.02 (m, IH), 3.43 (m, IH), 2.98-2.62 (m, 3H), 2.50-2.06 (m, 5H), 1.80-1.08 (m. 



mmm2 (cc) 

10 (15 a, 13 E) - 9-:4-=3rV-l 5-bKD^i/-l 6 - (3- (3- 

t KD^s^7 3i-;i/) 7 -1 7, 18, 19, 2 0-7^h^y;i/- 

8 -T-tf 7"d:^ h - 1 3 -:r.ym 



TLC : Rf 0.21 (^DD5j^;I/^ : p<>$'y-;i/=8 : 1) ; 
15 N M R : (5 7.48-6.80 (m, 8H), 5.70 (dd, J = 15.3, 6.3 Hz, IH), 5.51 (m. IH), 4.44 (m, 



5 9H)o 
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IH), 4.06 (m, IH), 3.49 (m, IH), 3.06-2.60 (m, 3H), 2.54-1.96 (m, 5H), 1.82-1.00 (m, 
9H)o 

5 mmm2 (dd) 

(15 a, 1 3E) -1, 5- (2, 5 >^-^:^=-]y» -9-;t^ 
V- 1 5-b HD^i/-l 6- (3-^DD7x-;i/) -2, 3, 4, 17, 

18, 19, 2 0-^r^^)\^-s-T^ru:;(.h-is-:i^ym 



10 TLC : Rf 0.20 (^nD7^;i/A : >ti5^^-;i/= 1 0 : 1) ; 

N MR : <y 7.68 (d, J = 3.6 Hz, IH), 7.23-7.18 (m, 3H), 7.08 (m, IH), 6.83 (d, J = 3.6 
Hz, IH), 5.71 (dd, J = 15.3, 6.0 Hz, IH), 5.48 (ddd, J = 15.3, 8.7, 0.9 Hz, IH), 4.39 
(m, IH), 4.02 (m, IH), 3.53 (m, IH), 3.40 (br s, IH), 2.90-2.70 (m, 5H), 2.50-2.10 (m, 
3H), 1.90-1.60 (m, 3H)o 

15 

mmm2 (ee) 

(15 a, 1 3E) -9-:^^V- 1 5-t Ku^ri/- 16 - 
rDl^;i'7xn;i/) -17, 18, 19, 2 0-7^h^y;V-8-T1frD 
b - 1 3-x>^ 




O 




20 



238 



wo 03/009872 



PCT/JP02/07385 



TLC : Rf 0.45 (^not;;i/A : ^ ^ y : 7J<= 9 : 1 : 0.1) ; 
N M R : (5 7.19 (t, J = 7.7Hz, IH), 7.02-6.89 (m, 3H), 5.73 (dd, J = 15.4, 5.8Hz, IH), 
5.48 (ddd, J = 15.4, 8.5, l.OHz, IH), 4.42 (m, IH), 4.04 (m, IH), 3.45 (m, IH), 2.81 
(d, J = 6.6Hz, 2H), 2.75 (m, IH), 2.43-2.30 (m, 2H), 2.32 (t, J = 7.1Hz, 2H), 2.21 (m, 
5 IH), 1.86 (m, IH), 1.71 (m, IH), 1.67-1.56 (m, 2H), 1.52-1.19 (m, 6H), 1.00-0.90 (m, 
2H), 0.74-0.63 (m,2H)o 

mmm2 iff) 

(13E) -9-;r=3pv-l 5-t Kn^i^- 1 6, 16-i^7Mu-l 
10 6- (3-^ h:^i/p<^;i/7x^;i/) -17, 18, 19, 20 -5^ h^^' 

8 -Tif 7°d;^ h - 1 3 -3^>^ 



TLC : Rf 0.34 (^PP>^;i/A : p<;$'y—;i/=9 : 1) ; 
NMR : <5 7.57-7.35 (m, 4H), 5.78-5.59 (m, 2H), 4.61-4.43 (m. 3H), 4.04 (m, IH), 
15 3.50-332 (m, 4H), 2.82 (m, IH), 2.43-2.10 (m, 5H), 1.72-1.20 (m, 9H) o 

mmm2 (gg) 

(15a, 1 3E) -9-^=3t^V-l 5-b 6- {3-3ih^ 

i/7x^;i/) -17, 18, 19, 2 o~5^h7y;l/-8-TifrD;^^- 
2o 13-j:^>^ 



o 
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TLC : Rf 0.48 {^UUMJ>. : ^^y'— ;V : 7j<= 9 : 1 : O.l) ; 
NMR : (5 7.22 (t, J = 7.7Hz, IH), 6.81-6.73 (m, 3H), 5.73 (dd, J = 15.4, 6.1Hz, IK), 
5.48 (ddd, J = 15.4, 8.5, l.lHz, IH), 4.41 (m, IH), 4.03 (m, IH), 4.02 (q, J = 7.1Hz, 
5 2H), 3.45 (m. IH), 2.81 (d, J = 6.6Hz, 2H), 2.72 (m, IH), 2.42-2.32 (m, 4H), 2.21 (m, 
IH), 1.76-1.58 (m, 3H), 1.48-1.20 (m, 6H), 1.42 (t, J =7.1Hz, 3H)o 

mmm2 (hh) 

(15a, 13E) -9-3j-^V- 1 5-1: h*D=^i^- 1 6- O—rvr 
10 U}^M^i^7:^=^)\y) -17, 18, 19, 2 0-7^h7y;V'-8-T1f 




TLC : Rf 0.45 (^DD7Jn;1/A : p< y — ;i/ : ;?K= 9 : 1 : 0.1) ; 
N M R : (5 7.20 (t, J = 7.7Hz, IH), 6.80-6.75 (m, 3H), 5.73 (dd, J = 15.4, 6.0Hz, IH), 
15 5.49 (ddd, J = 15.4, 8.5, l.lHz, IH), 4.55 (m, IH). 4.40 (m, IH), 4.04 (m, IH), 3.54 
(m, IH), 2.80 (d, J = 6.6Hz, 2H), 2.74 (m, IH), 2.42-2.32 (m, 4H), 2.21 (m, IH), 
1.77-1.58 (m, 3H), 1.50-1.20 (m, 6H), 1.38 (d, J = 6.0Hz, 6H)o 

mmm2 ai) 
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(15 a, 1 3E) 1 5-t KD^^y- 1 6 - (3-^>^:^ 

M^t/7ji=.)V) -n, 18, 19, 2 0-7^h7^;i/-8-Tif7-D 
;^ h- 1 3-x>^ 



TLC : Rf 0.49 i^uvJ^)]/A : p<^y— ;)/ : 7k= 9 : 1 : O.l) ; 
N M R : 5 7.45-7.28 (m, 5H), 7.23 (t, J = 7.7Hz, IH), 6.89-6.76 (m, 3H), 5.71 (dd, J 
= 15.4, 6.0Hz, IH), 5.45 (ddd, J = 15.4, 8.5, 0.8Hz, IH), 5.03 (s, 2H), 4.39 (m, IH), 
4.01 (m, IH), 3.45 (m, IH), 2.81 (d, J = 6.9Hz, 2H), 2.71 (m, IH), 2.41-2.27 (m, 
4H),2.20 (m, IH), 1.75-1.54 (m, 3H), 1.48-1.20 (m, 6H) o 

(15 a, 5Z, 1 3E) -9-:t^V-l 5-t KD^i^- 16 - (3- 
^ h^iyp«5";i/7a:ci;i/) - 1 7, 18, 19, 2 0 -t^ h ^ ^ JV- 8 -T 
-tfrD;^h-5, 13-S^3^>^ 



TLC : Rf 0.31 (^DD5tv;i/A : ;i/=9 : 1) ; 

NMR : (5 7.32-7.11 (m, 4H), 5.70 (dd, J = 16, 5Hz, IH), 5.60-5.48 (m, 2H), 5.34- 
5.25 (m, IH), 4.44 (s, 2H), 4.50-4.39 (m, IH), 4.20 (dd, J = 15, 5H2, IH), 4.03 (dt, J 
= 8, 5Hz, IH), 3.49 (dd, J = 15, 8Hz, IH), 3.42 (s, 3H), 2.92-2.78 (m, 2H), 2.50-2.05 



O 




O 
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(m,7H), 1.77-1.61 (m,3H)o 

mmm2 (kk) 

(15a, 5Z. 1 3E) -9-;t:3F-V-l 5-t KD:3ri^-l 6- (3- 
5 bU7;i':tP^^;i/7x^;i/) -17, 18, 19, 2 0 -7^ h 8 

-rifrD;:^h-5, i3-s;3:>^ 



TLC : Rf 0.27 i^UUMA : pt^y'— ;i/=8 : 1) ; 
NMR : <y 7.62-7.26 (m, 4H), 5.67 (dd, J = 15.6, 5.7 Hz, IH), 5.62-5.44 (m, 2H), 
10 5.28 (m, IH), 4.45 (m, IH), 4.21 (dd, J = 15.0, 6.6 Hz, IH), 4.03 (m, IH), 3.80-2.40 
(br, 2H), 3.45 (m, IH), 2.90 (d, J = 6.6 Hz, 2H), 2.48-2.02 (m, 7H), 1.76-1.52 (m, 3H) o 

mmm2 (ii) 

(15a, 5Z, 13E) -9-;4-^V-l 5-t:Kn^S^-l 6 - (3- 
15 -17, 18, 19, 2 0-5^h7y;i/-8-T^7-D;^ 

h-5, 1 3-i?::t>^ 



TLC : Rf 0.32 (^PD>^;i/A : ^^^-;i'=8 : 1) ; 

NMR : <y 7.19 (dd, J = 7.5, 7.5 Hz, IH), 7.10-7.05 (iii,3H), 5.68 (dd, J =15.6, 5.7 
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Hz, IH), 5.61-5.40 (m, 2H), 5.30 (m, IH), 4.41 (m, IH), 4.21 (m, IH), 4.03 (m, IH), 
3.70-2.60 (br, 2H), 3.44 (m, IH), 2.80 (d, J = 6.6 Hz, 2H), 2.48-2.04 (m, lOH), 1.78- 
1.56 (m, 3H)o 

5 mmm2 (mm) 

(15a, 13E) -9-:t^'J-15-\i\'ti^i/-ie- (3, 
^^;V7x-;i/) -1 7, 18, 19, 2 0 h 7 ^ 8 -rif ^DX 
h-1 3-ai>M 




10 TLC : Rf 0.36 (i?nP4^;i/A : 7«^$^^->'^= 1 0 : 1) ; 

NMR : d 6.88 (s, IH), 6.81 (s, 2H), 5.74 (dd, J = 15.3, 5.7 Hz, IH), 5.51 (dd, J = 
15.3, 8.4 Hz, IH), 4.39 (m, IH), 4.04 (m, IH), 3.48 (m, IH), 2.83-2.69 (m, 3H). 2.50- 
2.10 (m, 5H), 2.29 (s, 6H), 1.80-1.20 (m, 9H) o 

15 mmm2 (nn) 

(15a, 13E) -9-;t^V-l 5-fcFP^Sy-16 - [3- (-<> 
-Jy^y-2-^)]y) 7x-;i/] -17, 18, 19, 2 o-xh7y;^- 
8 -T1f 7*n^ h - 1 3 -x>^ 
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TLC : Rf 0.26 (^nDJl^;i/A : p<^^— >'^= 1 0 : 1) ; 
NMR : 6 7.74-7.72 (m.2H), 7.59-7.50 (ni,2H), 7.39 (m,lH), 7.32-7.18 (m,3H), 
7.03 (d, J= 1.2Hz, IH), 5.77 (dd, J = 15.3, 6.3 Hz, IH), 5.51 (ddd, J = 15.3, 8.7, 0.9 
Hz, IH), 4.48 (m, IH), 4.03 (m, IH), 3.43 (m, IH), 2.93 (d, J = 6.6 Hz, 2H), 2.69(m, 
IH), 2.45-2.10 (m, 5H), 1.75-1.10 (m, 9H)o 

mmm2 (oo) 



(15a, 13E) -2, 7- (1, 3-Y>^-7x^b» 
V- 1 5-t h'D:3pi^- 1 6- (3-7<^;i/7 3::^;i/) -3, 4, 5, 6, 
17, 18, 19, 2 0-^^^J)^-S-T^y'X27.\>-13-:cym. 



TLC : Rf 0.42 (^nn5j^;i/A : p^^y-;!/ : 7K=9 : 1 : 0.1) ; 
NMR : <y 7.27-6.97 (m, 8H), 5.62 (dd, J = 15.4, 5.8Hz, IH), 5.41 (ddd, J = 15.4, 
8.8, l.lHz, IH), 4.74 (d, J = 14.6Hz, IH), 4.36 (m, IH), 3.87 (m, IH), 3.81 (d, J = 
14.6Hz, IH), 3.60 (s, 2H), 2.78 (d, J = 6.6Hz, 2H), 2.55-2.35 (m, 2H), 2.32 (s, 3H), 
2.15 (m,lH), 1.69 (m,lH)o 

mmm2 (pp) 



(15a, 13E) -9-:t^V-15-th*D^^>-16 - (3- (2- 

7x-;i/x5^-;i/) 7ai-;i/) -17, 18, 19, 2 0-xh7y;i^-8 
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TLC : Rf 0.21 (^DP4^;I/A : ;<'^J—)]/=S : 1) ; 
N M R : (5 7.60-7.14 (m, 9H), 5.72 (dd, J = 15.3, 6.0 Hz, IH), 5.47 (dd, J = 15.3, 8.4 
Hz, IH), 4.43 (m, IH), 4.03 (m, IH), 3.46 (m, IH), 2.94-2.62 (m, 3H), 2.48-2.12 (m, 
5 5H), 1.80-1.16 (m,9H)o 

mmm2 (gg) 

(15 a, 5Z, 1 3E) - 9 -:r^V- 1 5 - b H D^rS>'- 1 6 - (3- 
^nD7x:i;i/) -17, 18, 19, 20-5^h7y';i/-8-rifrD:;^ 
10 h-5, 13-i^x>^ 




TLC : Rf 0.31 (^57PD:!jx;i/A : ^iJ'^— ;i/=8 : 1) ; 
NMR : <y 7.40-7.00 (m, 4H), 5.66 (dd, J = 15.6, 5.7 Hz, IH), 5.61-5.22 (m, 3H), 
4.41 (m, IH), 4.22 (m, IH), 4.03 (m, IH), 3.80-2.80 (br, 2H), 3.44 (m, IH), 2.90-2.70 
15 (m, 3H), 2.48-2.02 (m, 6H), 1.76-1.54 (m, 3H) o 



Q-^ar^-i Q - (3, 

17, 18, 19, 20-r h^y;i/-8-T-tfru 
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COOH 



TLC : Rf 0.24 (^DD4^;i/A : ^^y— ;i/=8 : 1) ; 
NMR : <y 7.20-6.84 (m, 3H), 5.66 (dd, J = 153, 5.7 Hz, IH), 5.62-5.22 (m, 3H), 
5 438 (m, IH), 4.21 (m, IH), 4.04 (m, IH), 4.02-3.00 (br, 2H), 3.46 (m, IH), 2.79 (d, J 
= 6.6 Hz, 2HX 2.50-2.02 (m, 7H), 1.80-1.54 (m, 3H)o 

mmm2 (ss) 

(15a, 1 3E) -2, 7- (1, 4 -•l' >^-7 x-L/ » -9-^=^r 
10 V- 1 5-t Hn:3!rS^-l 6- (3-p<^;i/7i-;i/) -3, 4, 5, 6, 
17, 18, 19, 20-:t^^^J^-8-T1fy°UXV-l3-3^>m 



TLC : Rf 0.25 (:J7PP*f;i/A : y^^y^-JV :7j<=9 : 1 : O.l) ; 
NMR : (5 7.24-6.96 (m, 8H), 5.62 (dd, J = 15.4, 6.0Hz, IH), 5.43 (ddd, J = 15.4, 
15 8.2, 0.8Hz, IH), 4.78 (d, J = 14.8Hz, IH), 4.37 (m, IH), 3.89 (m, IH), 3.77 (d, J = 
14.8Hz, IH), 3.62 (s, 2H), 2.80 (d, J = 6.6Hz, 2H), 2.55-237 (m, 2H), 2.36 (s, 3H), 
2.15 (m,lH), 1.74 (m,lH)o 




.CH. 



>3 



mmm2 (t t) 
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(15 a, 5Z, 1 3E) -9-:t^V-l 6- (3- 

7;i/:tD7i^;b) -1 7, 18, 19, 2 0 -5^ h ^ 8 -Tif 
;^ h - 5, 1 3-i?3L>m 




5 TLC : Rf 0.28 (^Dn7t>;i/A : T^^J^y— ;i/=8 : 1) ; 

NMR : 5 7.25 (m, IH), 7.04-6.86 (m, 3H), 5.66 (dd, J = 15.3, 5.7 Hz, IH), 5.60- 
5.20 (m, 3H), 4.42 (m, IH), 4.40-2.80 (br, 2H), 4.21 (m, IH), 4.03 (m, IH), 3.44 (m, 
IH), 2.90-2.72 (m, 2H), 2.48-2.02 (m, 7H), 1.78-1,56 (m, 3H)o 

10 mmm2 (uu) 

(15 a, 5Z, 13E) - 9 -;r^V- 1 5 - 1 HD^i/- 1 6 - (4- 
7;i/3r-n7x-;i/) -1 7, 18, 19, 2 0 -5^ h^^;!/- 8 -T-lfrn 

1 3-i^ji>^ 




15 TLC : Rf 0.28 (^anj^;i/A : p<^5^y'-;i/=8 : 1) ; 

NMR : 5 7.22-7.10 (m, 2H), 7.05-6.93 (m, 2H), 5.66 (dd, J = 15.6, 5.7 Hz, IH), 
5.61-5.20 (m, 3H), 4.70-3.20 (br, 2H), 4.38 (m, IH), 4.20 (m, IH), 4.02 (m, IH), 3.44 
(m, IH), 2.81 (d, J = 6.6 Hz, 2H), 2.48-2.02 (m, 7H), 1.78-1.56 (m, 3H) o 
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mmm2 (w) 

(15 a, 5Z, 1 3E) -9-5^#V-l 5 - h h'D^Sx- 1 6 - (3- 
Puxiyj^=.)]/) -2, 6- (1, 3->r -3, 4, 5, 

17, 18, 19, 2 0-^7°^57y;i/-8-T-!frD::^ h- 1 3-x>^ 



TLC : Rf 0.30 (^DD7f;;i/A : p<^y-;i/=9 : 1) ; 
NMR : (5 7.25-7.0 (m, 8H), 5.51 (dd, J = 15, 6Hz, IH), 525 (dd, J = 15, 8Hz, IH), 
4.4-4.3 (m, IH), 3.75-3.65 (m, IH), 3.62 (s, 2H), 3.65-3.55 (m, IH), 3.3-2.4 (br), 3.0- 
2.7 (m, 5H), 2.4-2.2 (m, 2H), 2.1-1.95 (m, IH), 1.65-1.5 (m, IH) o 

10 

m^m2 (ww) 

(15 a, 1 3E) -9-:t^V- 1 5-t Kn^pS/- 16 - {3-^9-)V 
7:c-;i/) -1, 5- (2, 5— f >^5^-^x-l/» -2, 3, 4, 17, 
18, 19, 2 0-^7°^y;^-8-Tif7°D;^ h- 1 3-3:>^ 



TL C : Rf 0.31 (^PD3^;i/A : ^t^^— ;V : 7jc=9 : 1 : 0.1) ; 

N MR : (5 7.68 (d, J = 3.8Hz, IH), 7.19 (t, J = 7.4Hz, IH), 7.07-6.96 (m, 3H), 6.83 

(d, J = 3.8Hz, IH), 5.75 (dd, J = 15.4, 6.0Hz, IH), 5.47 (ddd, J = 15.4, 8.8, l.lHz, 



5 




15 
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IH), 4.38 (m, IH), 4.02 (m, IH), 3.53 (m, IH), 2.90-2.76 (m, 5H), 2.46-2.37 (m, 2H), 
2.33 (s, 3H), 2.21 (m, IH), 1.90-1.65 (m, 3H)o 

mmm2 (xx) 

5 (15a, 1 3E) -9-:t^V- 1 5-t KP:3pi/- 1 6- (4-:7;b^ 
n7a:r:;i/) -5 - [5- (5-;t=¥V-l, 2, 4 

3--y;i/) ^:t7i>-2-'r;i/] - i, 2, 3, 4, 17, I8, 19, 
2 o-3r-^^y;i/-8-7'if7'D;^ h - 1 3-j:> 



10 TLC : Rf 0.24 (^OD5j^;i/A : ^^57y-;i/=9 : 1) ; 

NMR(DMSO-dfi) : d 12.98 (br. s, IH), 7.52 (d, J = 4.0 Hz, IH), 7.22-7.14 (m, 2H), 
7.08-6.99 (m, 3H), 5.62 (dd, J = 15.0, 6.2 Hz, IH), 5.30 (dd, J = 15.0, 8.8 Hz, IH), 
4.97 (br. s, IH), 4.16 (m, IH), 4.00 (m, IH), 3.28 (m, 2H), 2.81-2.58 (m, 4H), 2.22- 
2.03 (m, 3H), 1.77-1.50 (m, 3H)o 

15 x.:^y'mQ^'»m {mi&m2<Dmm {±fT^efc>^c*»ofco ^tz. i, 2, 

bfco 

^m^J2 (yy) 

20 (ISce, 1 3E) -9-;*-^V-l 6- (4-7;i/:^ 

D7 3.-;i.) -1, 5- (2, S—f -2, 3, 4, 17, 

18, 19, 2 o-^y^yj^-s-Tiryu7.v-i3-^>B. 
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O 




COOH 



F 



TLC : Ef 0,25 (t^DD;^;i/A : p<i57y-;W=2 : 1) ; 
N M R : (5 7.20-7.14 (m, 3H), 7.04-6.94 (m, 2H), 6.21 (d, J = 3.6 Hz, IH), 5.73 (dd, 
J = 15.4, 5.8 Hz, IH), 5.49 (dd, J = 15.4, 8.8 Hz, IH), 5.14 (brs, 2H), 4.38 (m, IH), 
4.06 (m, IH), 3.51 (m, IH), 2.86 (m, IH), 2.81 (d, J = 6.6 Hz, 2H), 2.66 (t, J = 7.4 Hz, 
2H), 2.48-2.29 (m, 2H), 2.18 (m, IH), 1.93-1.80 (m, 2H), 1.72 (m, IH) o 

mmm2 (zz) 

(15 a, 1 3E) -9-:t=^V-l 5 -b Kn^^/- 1 6 - (4-7;i/:t 
□ 7x-;i/) -3, 7- (2, S-'f -4, 5, 6, 1 

7, 18, 19, 2 0-^7°i$'y;i/-8-7'-ff7°PX h-1 3-:t>^ 



TLC : Rf 0.48 (^DD7ix;i/A : ;i/=9 : 1) ; 

NMR(CDa3+CD30D) : 6 7.25-7.15 (m, 2H), 7.05-6.95 (m, 2H), 6.7-6.6 (m, 2H), 
5.72 (dd, J = 16, 6Hz, IH), 5.45 (dd, J = 16, 8Hz, IH), 4.78 (d, J = 15Hz, IH), 4.37 (q, 
J = 6Hz, IH), 4.05-3.95 (m, IH), 3.90 (d, J = .15Hz, IH), 3.09 (t, J = 7Hz, 2HX 2.83 
(d, J = 6Hz, 2H), 2.65 (t, J = 7Hz, 2H), 2.5-2.25 (m, 2H), 2.25-2.1 (m, IH), 1.8-1.6 (m, 
lH)o 



O 
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mMm2 (a a a) 

(15 a, 1 3E) -9-;t^V- 1 5-t ]^U^i/- 16 - {4-y)l7t 

D^i-;!/) -5- [5- (t^ 5 --r;v) ^:tyj^>-2-^ 

-1, 2, 3, 4, 17, 18, 19, 2 0-:t^^^)\y-8-T^y 
5 D:?^h-13-x> 



TLC : Rf 0.52 (^57DD4^;i/A : ^^y— ;p=2 : 1) ; 
NMR(DMSO-ds) : 6 7.59 (d, J = 3.7 Hz, IH), 7.21-7.13 (m, 2H), 7.08-6.99 (m, 
3H), 5.62 (dd, J = 15.4, 6.2 Hz, IH), 5.31 (dd, J = 15.4, 8.8 Hz, IH), 4.97 (br, IH), 

10 4.17 (m, IH), 4.02 (m, IH), 3.33 (m, IH), 2.82-2.58 (m, 5H), 2.27-2.03 (m, 3H), 
1.80-1.49 (m, 3H)o 

3i7.7-)VM^m (mmm2(Dmm ii^f^t)^*^ofco y^h^^j-jm 
15 mmm2 (bbb) 

(15 a, 1 3E) -9-:t^V-l 5 - b K D^S/- 1 6 - {i-y^ly> 
-1-^)1) -17, 18, 19, 2 0-y'h^y^)l-8-T^yuy.h- 
1 3-3^>^ 
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o 



COOH 




TLC : Rf 0.45 (^Dn7^;VA : J-)^ :7jc=9 : 1 : 0.l) ; 
NMR : (J 8.04 (m, IH), 7.87 (m, IH), 7.76 (m, IH), 7.57-7.46 (m, 2H), 7.44-7.32 
(m, 2H), 5.78 (dd, J = 15.4, 6.1Hz, IH), 5.45 (ddd, J = 15.4, 8.5, l.lHz, IH), 4.57 (m, 
5 IH), 3.97 (m. IH), 3.35 (m, IH), 3.32 (d, J = 6.6Hz, 2H), 2.64 (m, IH), 2.37-2.32 (m, 
2H), 2.34 (t, J = 7.1Hz, 2H), 2.15 (m, IH), 1.64-1.55 (m, 3H), 1.43-1.15 (m. 6H)o 

2- ( (5R) -5-t -:/5^;Vi^p<^;i/^>U;i/:4-^S^;^^;^-2-:t=3pV 
10 t^D ^)Vy- 1 — 1^^ • ^^)\/:^7.'r)y 

o 



T;i/rf>#HMTx ##^J ITSl^itfeYb^i^ (21.41 g) ©xh^hh*D 
(2 0 OmL) mWL^im\z.n\^. :b U A t h^t^^ K (11^8 
g) ®7^h7t h'D77> (1 0 OmL) ^^£^?gTtfco SjiS^S^ll^P 
15 ITD^I^^ • P<^;i/XX7^;i/ (9.75II1L) ®7"h7kKD77 

> (5 OmL) ^«^iSTLfeo MJiS^S^ 1 
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if^m^^t^uMih^'^ (22.13 g) ^ntco 

T L C : R f 0.48 iW^^t^^' : ^=^i^>= 1 : 1 ) o 
5 2 - ( (5R) -5-t-y^)Vi^^^J\^^>')^^^^^>^^^^-^-^^"^ 

o 



^^m^-^mMX^fc^-^m (22.0g) ©xh'7bHD77> (lOOmL) 

10 (2 OmL) ^?gTU 1 5^fil#bfeo mmW.^^^ 

(3 OmL) ^M^tcUs mf^Wbfco SJi&?g^^^^7Jc^3?^V^^d 

mmi-v')^2^r^^M^> nBWt^^ti:ij^\). rmm^m^m-r^m 

mit^ (19.75 g) ^#feo 
15 T L C : R f 0.43 (@^^x^;i/) o 

(5R) _2- (5-t-:/5^>'l/i^P<^;i^i^U;i/:t=¥i^^5^>'l^-2-:t^rV 



T;^=f>#HMT^ - 5''CK:^^a]bfc##^J7-eMbfc'fb^ti (22.og) 
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^XVf h ^ > (iS.OmL) omyKy^hy^i Fn75>( l 5 OmL) 

^^{C7ti/;^^D^-f H (6.7mL) ^?STU 4 5i0^PM#Ufco HJi&^T 
(0.81mL) ?&iP^> 1 5^^m#bfeo MMtj^^* U 

A (20.0 g) *5cJ;t;f5^;^B^^*ue^A5^»n^> ^7Ki^p<^;i/>^;i^A:?'^ K (i 

5 5 OmL) ^iP^> 5 0"CT"3I^P^. 2 HP^it^Lfco 

t^umG-^m (26.8 g) s^ifco 

T L C : R f 0.83 (|^^x5";i/) <> 

10 

9_;^d^y_13-- (t -7'f-;i/i?^5=-;i'S/';;^:t=^S/) -14, 15, 1 
6, 17, 18, 19, 2 0-^7°^y;i/-5-f-7'-8-Tlf7°n;^^> 



T;i/3f>#HMT> ##^J8T'MBUfc<b^ (26.8g) :feJ;t>*4-3-K 

(i9.9g) -^W^^^ (i 5 0mL) ti^P 

U ^^\Z.^WL'h')tfK (I4.0g) ;&JD^T2^«#bfeo 

mfi^WrS^M^b^ (31.28 g) ^t#fco 

T L C : R f 0.67 (S^^x5^;i/ : ^del?->= 1 : 1 ) o 

0 



15 
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9_;4--^V_13-bKoar$/-14, 15, 16, 17, 18, 19, 2 



mm9XmMhfcit^<^ (31.28g) ©p<^^-;i^ (TOmD 
p-\.)]yX.y^)V^^>m'-7i^^<^ (2.41g) 5&^la^^ 5 0°CT'4^^il#b 

fco sMi^ h >;3::^;i/T^> (i.95mL) ^m^rmmitzo as 

«i^';*>7';b3b^A^«='x'h^77^- (i^^ai5^;i/:^:3rit>=l : 1 
->f^^x^;i/ : pt^S^y'— ;i/= 10 0:1) T'MMU TIBtli4ii=&=^t"^^i 
m-fb-^tl (16.67 g) %^#fco 
T L C : R f 0.14 iW^^^}^) o 

mm 1 1 

9_;^ij.V_l 2-7jx;i/^;i/-l 3, 14, 15, 16, 17, 18, 19, 



niL + 6inL) ©^i'&^^ii^^Pbfco 7K^^T> SjiS^SKiHmM^ • t^U 
(l.72g) ^Mtfzm. 4 0^W#bfeo S^S^S^ 0.5N^^JC^ 

^i)|gb^ Ti3i^i4iil^*rsm<b^ti (i.Og) 



o 




o 
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TL C : Rf 0.50 (^DD>i^;i/A : ^^y— ;i/= 9 : 1) o 

mm.m\3 (a) --m^ms (r r) 
Igjfe^ja (a) 



(15 a, 1 3E) -9-7|-^V-l 5-b Ko^i/- 16 - (3-p< h=^ 
10 e/7<^;V7x-;i/) - 1 7, 18, 19, 2 0-7^hvy;i/-5-f-T-8 
-rif7°DX h - 1 3-x>^ 

O COOH 



TLC : Rf 0.35 : ^DP4^;1/A= 1 : 5) ; 

N M R : <y 7.40-7.10 (m, 4H), 5.79 (dd, J = 15.4, 5.2 Hz, IH), 5.54 (dd, J = 15.4, 8.4 
15 Hz, IH), 4.50-4.40 (m, IH), 4.46 (s, 2H), 4.20-4.05 (m, IH), 3.70-3.50 (m, IH), 3.42 
(s, 3H), 3.20-2.90 (m, IH), 2.90-2.80 (m, 2H), 2.80-2.10 (m, 9H), 2.00-1.60 (m, 3H) o 

mmms (b) 

(15a, 13E) -9-:^^V-15-tKD^i^-16- iS-^tiU 
20 -17, 18, 19, 2 0-7^h^y;i/-5-5^7'-8-rif7- 




256 



wo 03/009872 



PCT/JP02/07385 




TLC : Rf 0.45 Ui5'y-;v : ^nDJ^;i/A= 1 : 5) ; 
NMR : (J 7.30-7.20 (m, 3H), 7.20-7.05 (m, IH), 5.75 (dd, J =15.4, 5.4 Hz, IH), 
5.49 (dd, J = 15.4, 8.6 Hz, IH), 4.50-4.35 (m, IH), 4.20-4.05 (m, IH), 3.75-3.55 (ra, 
IH), 3.10-2.85 (m, IH), 2.85 (d, J = 6.6 Hz, 2H), 2.80-2.10 (m, 9H), 2.00-1.80 (m, 
2H), 1.80-1.60 (m,lH)o 

rnmms (c) 

(15a:, 13E) - 9 -:t^V- 1 5 -fc h'D^i^- 1 6 - (3-i>^D 
7'Dl^;i/:t=^i/p<^;i/7x-;i/) - 1 7, 18, 19, 20-7-^^^)]^- 



TLC : Rf 0.47 (^DD4^;1/A : ;V=9 : 1) ; 

N M R : <y 7.37-7.11 (m, 4H), 5.80 (dd, J = 15, 5Hz, IH), 5.55 (dd, J = 15, 8Hz, IH), 

4.56 (s, 2H), 4.50-4.40 (m, IH), 4.17-4.08 (m, IH), 3.63-3.51 (m, IH), 3.42-336 (m, 

IH), 3.11-3.00 (m, IH), 2.89 (dd, J = 14, 6Hz, IH), 2.80 (dd, J = 14, 8Hz, IH), 2.72- 

2.32 (m, 8H), 2.31-2.17 (m, IH), 1.98-1.83 (m, 2H), 1.79-1.65 (m, IH), 0.71-0.49 (m, 

4H)o 
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mmms (d) 

(15a, 13E) -9-;t^V- 1 5-t: KD^iy- 1 6- (3- (2, 
2, 2-hVyMux.V^i/ji^)V) 7a:::n;i/) -17, 18, 19, 2 



5 




TLC : Rf 0.47 (^OD4^;i/A : ^^y— ;i/=9 : 1) ; 
N MR : (y 7.38-7.14 (m, 4H), 5.77 (dd, J = 15, 6Hz, IH), 5.53 (dd, J = 15, 8Hz, IH), 
4.65 (s, 2H), 4.50-4.40 (m, IH), 4.18-4.08 (m, IH), 3.86 (q, J = 9Hz, 2H), 3.68-3.55 
(m, IH), 3.08-2.94 (in, IH), 2.94-2.79 (m, 2H), 2.68-2.32 (m, 8H), 2.32-2.17 (m, IH), 
10 1.98-1.82 (m, 2H), 1.78-1.63 (m, lH)o 

mmms (e) 

(15 a, 1 3E) -9-:t^V-l 5-t: h'D^S/-l 6- (S-rntT 
;i/7xr^;V) -17, 18, 19, 2 0-7^h7y;i/-5-5^T-8-7'if 
15 rn::^ h- 1 3-j^>^ 




T L C : R f 0.50 i?^^^—}}/ : il^^xf-;i/= 1:5); 

NMR : (5 7.30-7.20 (m, IH), 7.10-7.00 (m, 3H), 5.78 (dd, J =15.4, 5.4 Hz, IH), 

5.52 (dd, J = 15.4, 8.4 Hz, IH^ 4.50-4.40 (m, IH), 4.20-4,05 (m, IH), 3.75-3.55 (m, 
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IH), 3.20-2.10 (m, 14H), 2.00-1.80 (m, 2H), 1.80-1.55 (m, 3H), 0.94 (t, J = 7.2 Hz, 
3H)o 

mmms (f) 

(15a, 13E) -9-;r^V-15-tKn=¥S/-16-ix^n'^>5^ 

;v-l7, 18, 19, 20-7^h7^;i'-5-5^r-8-rif7°D;^h- 

1 3-3^>^ 




TLC : Rf 0.26 (^Dn7j^;i/A :^^y-;i/=9 : 1) ; 
NMR : d 5.75 (dd, J = 15.3, 6.0 Hz, IH), 5.53 (ddd, J = 15.3, 8.0, 1.0 Hz, IH), 
4.29-4.10 (m, 2H), 3.77-3.60 (m, IE), 3.20-3.08 (m, IH), 2.79-1.43 (m, 22H), 1.22- 
1.04 (m, 2H)o 

^^J3 (g) 

(15 a, 13E) - 9-:r^V-l 5-t Fn:3pi^-1 6 - (^^^7I> 
-2->f;i/) -1 7, 18, 1 9, 2 0-xh7y';i/-5-5^r-8-T1f 




TLC : Rf 0.18 (^OD4^;i/A : p4i5'y-;i/=9 : 1) ; 
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NMR : (5 7.19 (d, J = 5.1 Hz, IH), 6.95 (dd, J = 5.1, 3.3 Hz, IH), 6.86 (d, J = 3.3 
Hz, IH), 5.75 (dd, J = 15.0, 5.4 Hz, IH), 5.55 (dd, J = 15.0, 8.6 Hz, IH), 4.48-4.39 (m, 
IH), 4.19-4.06 (m, IH), 3.70-3.59 (m, IH), 3.42-2.75 (m, 4H), 2.70-2.18 (m, lOH), 
1.99-1.84 (m, 2H), 1.79-1.62 (m, lH)o 

^^J3 (h) 

(15 a, 13E) - 9-:t:^V-l 5-t Kndpi/-16 - (S-hU^ 

;^5^D^5";l/7xr:;^) -1 7, 18, 19, 2 0 h7y;v- 5 -^t 




TLC : Rf 0.40 (^'D□!^;^A : p<^^-;i^=9 : 1) ; 

NMR : d 7.59-7.38 (m, 4H), 5.82-5.71 (m, IH), 5.60-5.41 (m, IH), 4.57-4.40 (m, 
IH), 4.20-4.06 (m. IH), 3.70-3.59 (m, IH), 3.15-2.81 (m, 3H), 2.80-2.01 (m, lOH), 
1.99-1.80 (m, 2H), 1.79-1.60 (m, 1H)<> 

mmms (i) 

(15 a, 1 3E) -9-:t^V- 1 5-t h'D^i^- 1 6 -7 1 
7, 18, 19, 2 0-7^h7 7;i/-5-^T-8-Tlf7'n:?^h-13- 
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TLC : Rf 0.40 (^DD7^;i/A : J—)^^= 10:1) ; 
NMR : 5 7.32-7.19 (m, 5H), 5.77 (dd, J = 15.3, 5.4 Hz, IH), 5.51 (ddd, J = 15.3, 
8.4, 1.2 Hz, IH), 4.41 (m, IH), 4.11 (m, IH), 3.62 (m, IH), 2.95 (m, IH), 2.86 (d, J = 
6.6 Hz, 2H), 2.65-2.20 (m, 9H), 2.00-1.80 (m, 2H), 1.70 (ni, IH) c 

^mm^ (j) 

(15a, 13E) -9-;t=3?^V-15-t:Kn^i/-16- (3-^f-;i/ 
7x:=:;W-17, 18, 19, 2 0 h ^ ^ 5 -^T- 8 -:Pif 
1 3-x>^ 




TLC : Rf 0.32 (^DnJ^;i/A : J—)^- 10:1) ; 
NMR : (5 7.21 (m, IH), 7.07-6.98 (m, 3H), 5.78 (dd, J = 15.3, 5.4 Hz, IH), 5.52 
(ddd, J = 15.3, 8.7, 1.2 Hz, IH), 4.43 (m, IH), 4.11 (m, IH), 3.62 (m, IH), 2.95 (m, 
IH), 2.83-2.20 (m, IIH), 2.34 (S, 3H), 2.00-1.80 (m, 2H), 1.70 (m, lH)o 

mm\'^ (k) 

(15a, 13E) -9-:t^V-15-t:Hn:3p.>-i6 - (3-:7;V;t 
P7^-;i,) _i7, 18, 19, 2 0-^h7y;i.-5-5^r-8-Tif 
rnx h- 1 3-3i>^ 
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TLC : Rf 0.38 {^UUt^JlA : : 7K= 9:1: O.l) ; 

N MR : (5 7.27 (m, IH), 7.00-6.89 (m, 3H), 5.75 (dd, J = 15.4, 5.5Hz, IH), 5.50 (dd, 
J = 15.4, 8.5Hz, IH), 4.42 (m, IH), 4.11 (m, IH), 3.62 (m, IH), 2.92 (m, IH), 2.84 (d, 
J = 6.9Hz, 2H), 2.67-2.51 (m, 4H), 2.50-2.41 (m, 2H), 2.38 (t, J = 7.1Hz, 2H), 2.22 
5 (m, IH), 1.94-1.83 (m, 2H), 1.66 (m, IH) o 

mmms (i) 

(15 a, 1 3E) -9-:t=^V-l 5-t KD^i/-l 6- (4-7;U:t 
P7i-;i/)-17, 18, 19, 2 0-7^ h^y;u-5 -f-r-8-T1f 
10 rn;^ h- 1 3-:i:>^ 




TLC : Rf 0.38 (^OD7f:;VA : ;i/ : ;dc= 9 : 1 : O.l) ; 

NMR : <S 7.20-7.16 (m, 2H), 7.04-6.96 (m, 2H), 5.75 (dd, J = 15.4, 6.0Hz, IH), 
5.50 (ddd, J = 15.4, 8.5, l.lHz, IH), 4.39 (m, IH), 4.11 (m, IH), 3.62 (m, IH), 2.95 
15 (m, IH), 2.82 (d, J = 6.6Hz, 2H), 2.67-2J3 (m, 4H), 2.52-2.43 (m, 2H), 239 (t, J = 
7.1Hz, 2H), 2.22 (m, IH), 1.94-1.83 (m, 2H), 1.68 (m, IH) o 

mmms (m) 

(15 a, 13E) -9-;t=3rV-l 5-bKDdri^-l 6- (3, 4-P 

20, yMuy^=^)v) -17, 18, 19, 2 0 -5" h 5 8 
-Tif rn:;^ h - 1 3 - 
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• TLC : Rf 0.24 (^DD:!^;1/A : p<^^— ;V= 1 0 : 1) ; 

NMR : 6 7.14-7.00 (m, 2H), 6.92 (m, IH), 5.76 (dd, J = 15.6, 5.4 Hz, IH), 5.54 
(ddd, J = 15.6,8.4, 1.2 Hz, IH), 4.40 (m, IH), 4.12 (m, IH), 3.63 (m, IH), 3.00 (m, 

5 IH), 2.82-2.10 (m, IIH), 2.00-1.60 (m, 3H) o 

mmms (n) 

(15a, 13E) -9-:t=^V-l 5 -b Kp^S/- 1 6 - ii-y^U> 
_2-^)]y) -17, 18, 19, 2 0-7^h^y;V-5-^T-8-rif 
10 rp;^ h- 1 3-x>^ 




TLC : Rf 0.27 (^D04^;VA : ^:$7y-;v= 10:1) ; 
N M R : (5 7.82-7.77 (m, 3H), 7.65 (s, IH), 7.50-7.40 (m, 2H), 7.32 (dd, J = 8.4, 1.5 
Hz, IH), 5.80 (dd, J = 15.6, 5.1 Hz, IH), 5.51 (ddd, J = 15.6, 8.4, 1.2 Hz, IH), 433 
15 (m, IH), 4.11 (m, IH), 3.53 (m, IH), 3.02 (d, J = 6.6 Hz, 2H), 2.86 (m, IH) , 2.60- 
2.10 (m, 9H), 2.00-1.60 (m, 3H)o 

mmms Co) 

(15a, 13E)-2, 3-^i5'y-9-:t=¥V-15-tKDdpi/-l 
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6_ (3-^pn7:c-;i/) -17, 18, 19, 2 0 -t- ^ )V- 5 - 




TLC : Rf 0.37 (^uuii^)VA : ;i/= 10:1) ; 

5 N MR : 5 7.26-7.19 (m, 3H), 7.09 (m, IH), 5.73 (dd, J = 15.3, 5.7 Hz, IH), 5.48 (m, 
IHX 4.41 (m, IH), 4.12 (m, IH), 3.62 (m, IH), 3.05-2.20 (m, 9H), 2.83 (d, J = 6.3 Hz, 
2H), 1.80-1.60 (m, 2H), 1.34 (m, IH), 0.90 (m, IH) o 

mmms (p) 

10 (15a, 1 3E) -9-;t^V-l 5-1: HD^S^-1 6- (3-t-r 
^;i/7x^;i/) -1 7, 18, 19, 2 0 -5^ h ^ 5 8 -T 




TLC : Rf 0.43 (^DD^^;VA : P^^^*— 9 : 1) ; 
15 NMR : d 7.38-7.20 (m, 3H), 7.06-6.99 (m, IH), 5.79 (dd, J = 15.3, 5.4 Hz, IH), 
5.54 (dd, J = 15.3, 8.4 Hz, IH), 4.43 (m, IH), 4.12 (m, IH), 3.62 (m, IH), 3.37-2.20 
(m, 14H), 1.99-1.83 (m, 2H), 1.73 (m, IH), 1.31 (s, 9H)o 

mmms (g) 
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( 1 3E) - 9 -^=¥V- 1 5 - fc FD:5ri/- 1 6a-?^^)V- 1 6 - 7x 
=.JV-17, 18, 19, 20-7^h7^;i/-5-^7'-8-rifrD;^h 
- 1 3-x>^ 



5 TLC : Rf 0.32 (^nD*:;i/A : p<^^~>'V=8 : 1) ; 

NMR : <y 7.40-7.12 (m, 5H), 5.58 (dd, J = 15.3, 6.3 Hz, IH), 5.36 (ddd, J = 15.3, 
8.4, 0.9 Hz, IH), 4.26 (m, IH), 4.02 (m, IH), 3.90-2.80 (br, 2H), 3.52 (m, IH), 2.85 
(m, IH), 2.66 (m, IH), 2.60-2.06 (m, 9H), 1.98-1.80 (m, 2H), 1.61 (m, IH), 1.35 (d, J 

= 7.2 Hz, 3H)o 

mmms (r) 



(1 3E) -9-:r^V- 1 5-t Kn^^y- 1 6/3-;^^}V- 1 6-7x 
-)V-17, 18, 19, 20-5^h77;i/-5-^T-8-T1f7-D;^h 
15 -13-x>^ 



TLC : Rf 0.25 (^DP'J^;i/A : P<^^->'^^8 : 1) ; 

NMR : (5 7.42-7.14 (m, 5H), 5.73 (dd, J = 153, 6.3 Hz, IH), 5.55 (dd, J ^ 15.3, 8.1 

Hz, IH), 4.24 (dd, J = 6.6, 6.3 Hz, IH), 4.15 (m, IH), 3.71 (m, IH), 3.60-2.70 (br, 
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2H), 3.06 (m, IH), 2.84 (m, IH), 2.76-2.14 (m, 9H), 2.00-1.82 (m, 2H), 1.71 (m, IH), 
1.27(d,J = 7.2Hz,3H)o 

mmms (s) 

(1 5 a, 1 3E) -9-;^-^V- 1 5-b h'n#S/-l 6 - (3-3^^)V 

-17, 18, 19, 2 0-7^h5^;i/-5-5^T-8-r-ifr 



TL C : Rf 0.49 (^Dn:*f;i/A : ^^x^— ;i/= 9 : 1) ; 
NMR : <y 7.24 (m, IH), 7.13-6.98 (m, 3H), 5.78 (dd, J = 15.4, 5.5 Hz. IH), 5.52 
(ddd, J = 15.4, 8.2, 1.1 Hz, IH), 4.42 (m, IH), 4.12 (m, IH^ 3.63 (m, IH), 3.00 (m, 
IH), 2.90-2.77 (m, 2H), 2.67-2.35 (m, lOH), 2.23 (m, IH), 1.95-1.85 (m, 2H), 1.72 
(m, IH), 1.22 (t, J = 7.4 Hz, 3H)o 

mmms (t) 



(15 a, 1 3E) -9-:t^V- 1 5-t FD^fy- 1 6- (4-7;i/^ 
P_3_|.)j7;i,:tD^^;i/7x-;i/) -1 7, 18, 19, 2 
y 5 -f-T^- 8 -T^ru:^ h - 1 3 -x>^ 
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o 




F 



TLC : Rf 0.35 (^vuMh : pi^^— ;V=8 : 1) ; 
N M R : <y 7.52-7.35 (m, 2H), 7.14 (dd, J = 9.3, 9.3 Hz, IH), 5.77 (dd, J = 15.3, 5.4 
Hz, IH), 5.54 (ddd, J = 15.3, 8.1, 0.9 Hz, IH), 4.42 (m, IH), 4.14 (m, IH), 4.06-1.10 
5 (m, 18H)o 

mmms (u) 



(15a, 13E) - 9-;rdrV-15-tKn:3p^>-16 - 
0_3_^^;i,7x-;i/) -17, 18, 1 9, 2 0-7^h7y;i/-5-5^ 

10 :r-8-T-tf7*D;^h-l 3-x>^ 



TLC : Rf 0.26 (^pn*;i/A : p<^y-;V=8 : 1) ; 
N MR : <y 7.06-6.88 (m, 3H), 5.75 (dd, J = 15.3, 5.4 Hz, IH), 5.51 (dd, J = 153, 8.4 
Hz, IH), 4.39 (m, IH), 4.12 (m, IH), 3.80-2.80 (br, 2H), 3.63 (m, IH), 2.99 (m, IH), 
15 2.86-2.06 (m, 14H), 1.98-1.62 (m, 3H) o 

mmms (v) 

(15a, 13E) -9-:t^V-l 5-bKDdpS/-16 - (3-i^DP 
-4-7;i/;rP:7xix;i/) -1 7, 18, 19, 2 O-t^ h^^';!/- 5 -5^ 



O 
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TLC : Rf 0.22 (^nD7^;i/A : ;i/=8 : 1) ; 

NMR : <y 7.24 (m, IH), 7.13-7.04 (m, 2H), 5.75 (dd, J = 15.3, 5.7 Hz, IH), 5.51 
5 (ddd, J = 15.3, 8.4. 0.9 Hz, IH), 4.40 (m, IH), 4.13 (m, IH), 4.10-3.10 (br. 2H), 3.63 
(m, IH), 2.99 (m, IH), 2.88-2.14 (m, IIH), 2.00-1.56 (m, 3H) o 

mmms (w) 

(15/?, 13E) -9-;r^V- 1 5-t h-o^i^- 1 6- 
10 7x-;i/) -17, 18, 19, 2 0-xh^^;i'-5-^T-8-Tlf7- 
D;^h-1 3-x>^ 




TLC : Rf 0.48 (^OD7^;^A : p<^y— ;V=9 : 1) ; 
NMR : <y 7.32-7.18 (m, 3H), 7.10 (m, IH), 5.75 (dd, J = 15.0, 6.6 Hz, IH), 5.41 
15 (dd, J = 15.0, 8.7 Hz, IH), 4.39 (m, IH), 4.11 (m, IH), 3.62 (m, IH), 3.18-2.12 (m, 
13H), 1.98-1.82 (m, 2H), 1.60 (m, lH)o 

mmms (x) 

(15 a, 13E) -9-;r^V-15-tKn^i^-16 - (3-p{^;i/ 
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^^-;^) _5_ (5-i:j)i7f.^i^^T'J-)l-2-^ )V) ~1, 2, 3, 
4, 17, 18, 19, 20-:t^^^)l^-5-^r-8-Tiryu^V- 
1 3-x> 




5 TLC : Rf 0.62 (^un:!}^;VA : :@^^= 1 8 : 2 : 1) ; 

N M R : <5 8.17 (s, IH), 7.14 (t, J = 8Hz, IH), 7.0-6.9 (ra, 3H), 5.68 (dd, J = 15, 7Hz, 
IH), 5.35 (dd, J = 15, 9Hz, IH), 4.31 (q, J = 7Hz, IH), 4.25-4.1 (m, IH), 3.7-3.55 (m, 
IH), 3.4-3.2 (m, 2H), 3.05-2.9 (m, IH), 2.88 (dd, J = 13, 6Hz, IH), 2.63 (dd, J = 13, 
7Hz, IH), 2.4-2.25 (m, 5H), 2.25-2.1 (m, IH), 1.75-1.6 (m, IH) o 

10 

mmms (y) 

(15 a, 13E) -9-:^^V-l 5-bKD^i^-l 6- (3-;J7DD 

yj,~j\,) -4- (3-fc Fn^i>^ V:^^-!^^/-;!^- 5-^;v) -1,2, 
3, 17, 18, 19, 2 0— \r^>'>'^-5-^T-8-T■tf7•DX^- 
15 13-:i^y 



OH 




TLC : Rf 0.44 (i^nP'i^^l/A : P^^J'^->'^=8 : 1) J 

N M R : <5 7.25-7.16 (m, 3H), 7.08 (m, IH), 5.87 (s, IH), 5.72 (dd, J = 15.3, 5.7 Hz, 
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IH), 5.48 (ddd, J = 153, 8.4, 1.2 Hz, IH), 4.44 (m, IH), 4.06 (m, IH), 3.75-3.52 (m, 
3H), 2.93 (m, IH), 2.88-2.48 (m, 6H), 2.42-2.30 (m, 2H), 2.22 (m, IH), 1.67 (m, IH) o 

imMm2omw) i±=ff^t>^*»ofco -iv:^^ 



mmm3 (z) 

(15 a, 1 3E) 1 5-fc }^u^iy-l 6- (3-^ no 

7 3i-;i/) - 2- (5-;r^V-l, 2, 4-:t^V-t^r^J-)\^-S—()V) 
10 -1, 17, 18, 19, 2 0-^>iS'^;i/-5-^r-8-T1frDy^h 
- 1 3-x> 



TLC : Rf 0.39 (^DD*;VA : ;»<i5'>'— ;V=9 : 1) ; 
NMR : (5 7.38-7.15 (m, 3H), 7.14-7.02 (m, IH), 5.74 (dd, J = 15.3, 6.0 Hz, IH), 
15 5.46 (ddd, J = 15.3, 8.7, 1.0 Hz, IH), 4.41 (m, IH), 4.02 (m, IH), 3.57 (m, IH), 3.00- 
2.19 (m, 12H), 2.17-1.60 (m, 3H)o 

a^T.y^mwjk'^m (mMm20um it^-^t>-f3^i?-otco 1,2, 

20 

mmms (a a) 



5 
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(15 a, 1 3E) - 9-;^-^V-l 5-t b'D^r^^- 16 - (3-^ DP 
7xzi;i/) -2 - (5-:t^V-l, 2, 4 -^^Ti^'T^-;!/- 3 -^^l/) 
-1, 17, 18, 19, 2 0-^>;$'>';V-5-f-T-8-TlfrD:;^ h 
-1 3-x> 



O 




TLC : Rf 0.30 (^7PD^;i/A : p<^^-;V=9 : 1) ; 
NMR : (5 7.37-7.18 (m, 3H). 7.12-7.04 (m, IH), 5.74 (dd, J = 15.0, 6.0 Hz, IH), 
5.47 (ddd, J = 15.0, 8.7, 1.2 Hz, IH), 4.42 (m, IH), 4.03 (m, IH), 3.60 (m, IH), 3.00- 
2.70 (m, 4H), 2.69-2.38 (m, 7H), 2.28 (m, IH), 2.15-1.70 (m, 3H) o 
10 xX7^;i/JP*i9'li mMm2(Dmi^) {ifT^t»^*»ofco *fe> 1, 2, 

tZo 



mmm3 (bb) 

15 (15a, 1 3E) - 1 h^S/-9-:^^V- 1 5-t FD^S/-1 6 
- (3-^DD7x-;v) - 1 7, 18, 19, 2 0-7^h^y;i/-5-^ 
T- 8 -Tif 7*0;^ h - 1 3 -x> 
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TLC : Rf 0.57 (:i7DDJ}^;UA : p<^>'— >'^=9 : 1) ; 
NMR : (5 7.32-7.18 (m, 3H), 7.10 (m, IH), 5.74 (dd, J = 15.4, 5.8 Hz, IH), 5.51 
(ddd, J = 15.4, 8.5, 0.8 Hz, IH), 4.41 (iti, IH), 4.14 (m, IH), 3.62 (m, IH), 3.40 (m, 
2H), 3.32 (s, 3H), 2.94 (m, IH), 2.82 (d, J = 6.6 Hz, 2H), 2.71-2.48 (m, 4H), 2.42- 
5 2.35 (m, 2H), 2.24 (m, IH), 1.77-1.63 (m, 5H) o 

3:.y(.y')iM^^m {mii&m2<Dmm mfi^t>i3iis^^fzo 
^mm^ (cc) 

(15a, 13E) -9-:t^V-15-fch*D=3ri^-16 - (4-7;i/:t 

10 uyau-)v) - 5- (4-*;i/j^>s^^:5^v^->'V-2-'i';v) -l, 2, 3, 

4, 17, 18, 19, 20-7t-^^y;i/-5-5^T-8-Tif7-D;^h- 
1 



TLC : Rf 0.18 (^nP5^;i/A : ^-}^ ^ ' 1 : o.l) ; 

15 N M R : c5 8.09 (s, IH), 7.18-7.12 (m, 2H), 7.06-6.95 (m, 2H), 5.79 (dd, J = 15.3, 
5.7 Hz, IH), 5.51 (dd, J = 15.3, 9.0 Hz, IH), 4.39 (m, IH), 4.11 (m, IH), 3.73 (m, IH), 
3.40-2.19 (m, lOH), 1.74 (m, lH)o 

mmm?, (dd) 



20 (15a, 13E) -l-^b^^^-9-;t^V-15-bh*Ddr^>-16 
- (4-7;i':ta7x:^;i/) -17, 18, 19, 2 0 -t^ h7y;V- 5 - 
^T- 8 -rif 7°nX h - 1 3 
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TLC : Rf 0.59 (^nOJj^;i/A : >'V=9 : 1) ; 

NMR : (5 7.19-7.15 (m, 2H), 7.04-6.98 (m, 2H), 5.74 (dd, J = 15.3, 5.7 Hz, IH), 
5.50 (ddd, J = 15.3, 8.4, 1.2 Hz, IH), 4.37 (m, IH), 4.10 (m, IH), 3.62 (m, IH), 3.40- 
5 3.36 (m, 2H), 3.30 (s, 3H), 2.96 (m, IH), 2.88-2.75 (m, 2H), 2.69-2.49 (m, 4H), 2.40- 
2.34 (m, 2H), 2.24 (m, IH), 1.76-1.64 (m, 5H)o 

3i^y')m7K^M imMm2(Dmw) {ifT^t>^cd>ofco 
mmms (ee) 

10 (15a, 13E) -9-^drV-15-tKD^S^-16- (4-7;V:t 
p-7 3,-;V) -5 - [5- (5-:t=^V-l, 2, 4 

3-^;v) ^T^>^-;v-2-^;i/] -1,2, 3,4, 17, 18, 19, 
2 o-:^^^^;i/-5-5=-r-8-TlfrD;^h-l 3-x> 




TLC : Rf 0.50 (^□D7^;i/A : ^ ^ ^ : S^^= 9 : 1 : 0.2) ; 
NMR(CDCl3+CD30D) : 6 8.03 (s, IH), 7.20-7.07 (m, 2H), 7.02-6.94 (m, 2H), 
5.72 (dd, J = 15.3, 5.7 Hz, IH). 5.44 (dd, J = 15.3, 8.7 Hz, IH), 4.35 (m, IH), 4.14 (m, 
IH), 3.68 (m, IH), 3.65-3.10 (m, 3H), 2.91-2.67 (m, 2H), 2.46-2.11 (m, 3H), 1.72 (m, 
lH)o 
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hfCo 

mmm3 iff) 

(15a, 13E) - 9-it^V-lB-\ih'U^i/-16 - (3-^DD 
7x^;i/) -17, 18, 19, 2 0-y'Y^^)l-5-^T-8-T^- 
1 0 -;r^-t?-7°o;^ h - 1 3 



TLC : Rf 0.35 (^DD:!^;i/A : ^i5'y-;i/=9 : 1) ; 
NMR : (5 7.32-7.20 (m, 3H), 7.10 (m, IH), 5.88 (dd, J = 15.4, 5.2 Hz, IH). 5.56 
(ddd, J = 15.4, 8.5, 1.4 Hz, IH), 4.50-4.29 (m, 2H), 4.43 (dd, J = 8.5, 8.2 Hz, IH), 
3.89 (dd, J = 8.5, 8.2 Hz, IH), 3.46 (m, IH), 3.10 (m, IH), 2.84-2.80 (m, 2H), 2.77- 
2.44 (m, 6H), 1.98-1,87 (m, 2H)o 

mmms (gg) 

(15a, 13E) -9-:t^V-l 5-bKo^S^-l 6- (4-7;V;t 
07x^;i/) -17, 18, 19, 2 0-5^h^y;V-5-^7'-8-r'lf 

-1 o-:t=3f-y-rD;^ h-1 3-x>^ 
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TLC : Rf 0.34 (^DD4^;1/A : p<^y-;i/=9 : 1) ; 
NMR : (5 7.20-7.13 (m, 2H), 7.08-6.98 (m, 2H), 5.88 (dd, J = 15.4, 5.2 Hz, IH), 
5.57 (ddd, J = 15.4, 8.5, 1.4 Hz, IH), 4.47-4.28 (m, 2H), 4.42 (dd, J = 8.5, 8.2 Hz, 
5 IH), 3.91 (dd, J = 8.5, 8.2 Hz, IH), 3.46 (m, IH), 3.12 (m, IH), 2.90-2.78 (m, 2H), 
2.75-2.43 (m, 6H), 1.97-1.86 (m, 2H)o 

^^J3 (hh) 

(15 a, 13E) - 9-:t=SrV- 1 5-fc FD^^E^i^- 1 6 - (3-^^)1 
10 7ai-;i/)-17, 18, 19, 2 0-7'Vy^)V''5-^T-8-Tir- 
1 0 -;r^-y-7°DX b - 1 3 - J^^^ 

O 




TLC : Rf 0.35 (^np4^;VA : ^^y-;i/=9 : 1) ; 
N M R : <5 7.22 (t, J = 7.4Hz, IH), 7.11-6.97 (m, 3HX 5.90 (dd, J = 15.4, 5.2Hz, IH), 
15 5.57 (ddd, J = 15.4, 8.8, 1.4Hz, IH), 4.51-4.28 (m, 3H), 3.91 (dd, J = 8.2, 8.0Hz, IH), 
3.45 (m, IH), 3.11 (m, IH), 2.89-2.44 (m, 8H), 2.36 (s, 3H), 1.96-1.85 (m. 2H) o 

(15a, 13E) - 9-:t^V- 1 5-b h'D^S/- 1 6- (3-^5=-;V 
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T^yp<f-;V7x^;i/) - 1 7, 18, 19, 2 0-7^h7y;i/-5-^T 




TLC : Rf 0.11 (^DDJfc;i/A : ^ iJ? ^-71/ : l^^= 9 : 1 : 0,1) ; 
5 N M R (CD3OD) : d 7.50-7.30 (m, 4H), 5.76 (dd, J = 15.0, 6.6 Hz, IH), 5.45 (dd, J = 
15.0, 8.7 Hz, IH), 4.40 (m, IH), 4.24-4.11 (m, 3H), 3.50 (m. IH), 2.96-2.80 (m, 3H), 
2.71 (s, 3H), 2.63-2.43 (m, 3H), 2.42-2.20 (m, 4H), 1.93-1.62 (m, 3H)o 

10 mmms (.1 j) 

(15 a:, 1 3E) -9-;r^V-l 5 -b h'D^^>- 1 6 - (3-x^;i/ 
-4-7;i/:tn7xr:;i/) - 1 7, 18, 19, 2 0 -7^ h ^ 5 -f- 




15 TLC : Rf 0.35 (^□p4^;1/A : ^^5'^->'V=9 : 1) ; 

NMR : (5 7.08 -6.93 (m, 3H), 5.75 (dd, J = 15.3, 5.4 Hz, IH), 5.52 (ddd, J = 15.3, 
8.7, 1.2 Hz, IH), 4.40 (m, IH), 4.12 (m, IH), 3.62 (m, IH), 3.00 (ra, IH), 2.87-2.18 
(m, IIH), 1.98-1.82 (m, 2H), 1.71 (m, IH), 1.22 (t, J = 7.5 Hz, 3H) o 
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mmms (kk) 

(15a, 13E) -9-2j-^V-l 5-t 6- (5-p<5^;i/ 

yy>-2—()\y) -17, 18, 19, 2 0 -t^ h 7^;!/- 5 -^T- 8 




TLC : Rf 0.34 (^Pn7}N;i/A : ^^y— ;i/= 9 : 1) ; 
NMR : d 5.99 (d, J = 2.7 Hz, IH), 5.88 (m, IH), 5.75 (dd, J = 15.3, 5.4 Hz, IH), 
5.55 (ddd, J = 15.3, 8.7, 1.0 Hz, IH), 4.47 (m, IH), 4.15 (in, IH), 3.63 (m, IH), 3.06 
(m, IH), 2.92-2.78 (m, 2H), 2.75-2.18 (m, 12H), 2,00-1.81 (m, 2H), 1.72 (m, IH) o 

mmms (i i) 

(15 a, 1 3E) -9-:r^V-l 5-t 6- (2-^5^;i/ 

yi-^^'J-)\y-5-^)l) -17 , 18, 19, 2 0-7^b^y;i/-5-^ 

T-8-rif7°n;^ h - 1 3-x>^ 




TLC : Rf 0.35 (^PDJtc;i/A : : ii^^= 18:2:1) ; 

NMR : <y 6.95 (s, IH), 5.80 (dd, J = 16, 5 Hz, IH), 5.66 (dd, J = 16, 8 Hz, IH), 
4.6-4.5 (m, IH), 4.25-4.1 (m, IH), 3.7-3.55 (m, IH), 3.2-3.05 (m, IH), 3.0-2.8 (m, 
2H), 2.75-2.5 (m, 7H), 2.5-2.35 (m, 4H), 2.35-2.2 (m, IH), 2.0-1.85 (m, 2H), 1.85-1.7 
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(m, lH)o 



mm 3 (mm) 



(15a, 13E) -9-:t^V-15-\i\^n^i^'16 - i-O^J^P 
5 >-2-^)l) -17 , 18, 19, 20-xh7y;i/-5-f-T-8-T 



TLC : Rf 0.43 (^^DD^;i/A : p<^^-;i/= 19:1) ; 
N M R : 5 7.55-7.5 (m, IH), 7.41 (d, J = 7 Hz, IH), 7.25-7.15 (m, 2H), 6.52 (s, IH), 
10 5.80 (dd, J = 15, 6 Hz, IH), 5.57 (dd, J = 15, 8 Hz, IH), 4.63 (q, J = 6 Hz, IH), 4.15- 
4.05 (m, IH), 3.58 (pent, J = 7 Hz , IH), 3.04 (d, J = 6 Hz, 2H), 3.0-2.9 (m, IH), 2.65- 
2.3 (m, 8H), 2.3-2.1 (to, IH), 1.95-1.8 (m, 2H), 1.75-1.6 (m, IH) o 

mmm3 (nn) 

15 (15a, 13E) -9-;r^V-l 5-t 6 - (5-x5=-;i/ 

yyy-2-^)V) -17, 18, 19, 2 0 -5^ h 7 ^ 5 -^T- 8 
-T'IfT'DX h - 1 3 
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TLC : Rf 0.29 i^UUt^)]/!^ : p<^y-;V=9 : 1) ; 
NMR : <S 6.00 (d, J = 3.0 Hz, IH), 5.88 (d, J = 3.0 Hz, IH), 5.75 (dd, J = 15.3, 5.4 
Hz, IH), 5.55 (ddd, J = 15.3, 8.4, 1.0 Hz, IH), 4.48 (m, IH), 4.15 (m, IH), 3.64 (m, 
IH), 3.03 (m, IH), 2.93-2.78 (m, 2H), 2.71-2.18 (m, 12H), 1.99-1.82 (m, 2H), 1.72 
5 (m, IH), 1.21 (t, J = 7.2 Hz, 3H) o 

^^#|J3 (oo) 



(15 a, 1 3E) -9-^=3pv-i 5 - 1 Ko^ri^- 1 6 - (4, 

p<5^;v77>-2-'f;W -17, 18, 19, 20-5^h^y;^-5-^ 

10 ir-S-TifT'nJ^h- 1 3-x>^ 



TLC : Rf 0.31 (^DD7^;i/A : -'V=9 : 1) ; 

NMR : (5 5.89 (s, IH), 5.75 (dd, J = 15.3, 5.1 Hz, IH), 5.55 (dd, J = 15.3, 8.7 Hz, 
IH), 4.44 (m. IH), 4.15 (m, IH), 3.63 (m, IH), 3.07 (m, IH), 2.86-2.09 (m, 15H), 
15 1.99-1.63 (m, 6H)o 

^Mgys (pp) 

(15a, 13E) -9-;r=3eV-15-tKD:^S/-16 - (3-p<^;b 
y^y. 2-^)1) -17, 18, 19, 2 0-xb7y;i/-5-5^T-8 
20 -T-ifrn;^ 1 3-x>^ 
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T L C : R f 0.41 i^uvt^JlA : /^^^ — ;V= 9:1) ; 
NMR : <5 7.24 (d, J = 1.8 Hz, IH), 6.19 (d, J = 1.8 Hz, IH), 5.75 (dd, J = 16, 6 Hz, 
IH), 5.53 (dd, J = 16, 9 Hz, IH), 4.53-4.44 (m, IH), 4.18-4.08 (m, IH), 3.70-3.59 (m, 
IH), 3.10-2.97 (m, IH), 2.83 (d, J = 6 Hz, 2H), 2.72-2.32 (m, 8H), 2.30-2.18 (m, IH), 
2.0-1.8 (m, 5H), 1.81-1.64 (m, lH)o 

mS,m3 (qq) 

(15 a, 13E) -9-:r:^V-15-tKa^i^-16 - (3-- ho 
7x-;W -17, 18, 19, 2 0-7-Y^yj\^-5-9-T-s-T^r 



TLC : Rf 0.59 (^5^DD>^;i/A : ^^5^^-;^=9 : 1) ; 
NMR : <y 8.01 (m, IH), 7.60-7.42 (m, 3H), 5.78 (dd, J = 15.0, 5.4 Hz, IH), 5.55 
(dd, J = 15.0, 8.4 Hz, IH), 4.50 (m, IH), 4.16 (m, IH), 3.60 (in, IH), 3.10-2.18 (m, 
13H), 1.98-1.81 (m, 2H), 1.78-139 (m, lH)o 

mmms (rr) ■ 




(15«, 13E) -9-:r=^rV-15-bKDaf>>-16 - (3-^5^;!/ 
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V:t=¥tl-V^-;i^-5--f;i/) -1 7, 18, 19, 2 0 -t^ h^^ 5 

-f-r- 8 -T-ff T'o;^ h - 1 3 




TLC : Rf 0.42 i^vuMJ^ : 9:1); 
NMR : (5 5.96 (s, IH), 5.79 (dd, J = 15.3, 5.1 Hz, IH), 5.60 (dd, J = 15.3, 8.1 Hz, 
IH), 4.59 (m, IH), 4.17 (m, IH), 4.00-3.20 (m, 2H), 3.10-2.99 (m, 3H), 2.75-2.20 (m, 
12H), 1.98-1.80 (m, 2H), 1.71 (m, lH)o 

(15a, 13E) -g-rt^SrV-lS-UKP^Sz-lS- (3-p<hdr 
^>p<^;i/7xn;i.) -1 7, 18, 19, 2 0-^h7 7;V-8-7:ifrn 
1 3-Ji>- 1 -ir-)^ 




HJI^Jlf^jgbfcib^ (2 2 0mg) ©?h^th*P:77> (2mL) 
mmLim^^-t)%^)^tf (2 3mg) S^mT«JP;i> 2.5 B#P^. 5 
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: ^d^^-)V=5 0 : 1-^10 : l) .T»i»mU TfBtltM^Wr i.* 
mmit-^ ( 1 7 Img) ^mcio 

TLC : Rf 0.16 : ^^y— ;V=8 5 : 1 5) ; 

NMR : (5 7.38-7.11 (m, 4H), 5.73 (dd, J = 15.3, 6.0 Hz, IH), 5.50 (ddd, J = 15.3, 
5 8.0, 1.2 Hz, IH), 4.50-4.37 (m, 3H), 4.08-3.99 (m, IH), 3.62 (t, J = 6.6 Hz, 2H), 3.53- 
337 (m, 4H), 2.92-2.70 (m, 3H), 2.46-2.12 (m, 3H), 1.94 (bs, IH), 1.78-1.20 (m, 
12H)o 

mmm4 (a) --Ilg(i0ij4 (w) 

mmm4 (a) 

15. (15a, 1 3E) -9-:2r^V-l 5-t h*n:3pS/-l 6- (3-^ 
^>p<5=-;i^7x-;i/) - 1 7, 18, 19, 2 0-xh^y;i/-5-5^T-8 



TLC : Rf 0.18 : ^^y— ;V= 5 0 : 1) ; 

20 N M R : c5 7.35-7.10 (m, 4H), 5.77 (dd, J = 15, 6Hz, IH), 5.52 (dd, J = 15, 9Hz, IH), 
4.43 (s, 2H), 4.45-4.35 (m, IH), 4.15-4.05 (m, IH), 3.70-3.55 (m, 3H), 3.42 (s, 3H), 
3.05-2.95 (m, IH), 2.9-2.75 (m, 2H), 2.7-2.45 (m, 4H), 2.4-2.3 (m, 2H), 2.3-2.15 (m, 
IH), 2.1-1.9 (br, 2H), 1.8-1.5 (m, 5H)o 



O 
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mmm4 (b) 

(15a, 13E) -9-;^=3rV-15-tFD^S^-16 - (3, 
y)l:tuy3.=.J]y) -n, 18, 19, 2 0 h 7 ^ 8 -71f 
3-x>- l-:t-;V 



T L C : R f 0.18 (S^^x^;i/) ; 

NMR ; (5 7.15-7.00 (m, 2H), 6.93 (m, IH), 5.72 (dd, J = 15.4, 5.8 Hz, IH), 5.50 
(dd, J = 15.4, 9.3 Hz, IH), 4.38 (m, IH), 4.03 (m, IH), 3.62 (t, J = 6.3 Hz, 2H), 3.48 
(m, IH), 2.80 (d, J = 6.6 Hz, 2H), 2.74 (m, IH), 2.46-2.26 (m, 2H), 2.22 (m, IH), 
1.76-1.20 (m, llH)o 

mmm4 (c) 

(15a, 13E) -9-:t:¥V-15-tKn^i/-16 - (3-^ no 
y:r.=:;i) -17, 18, 19, 2 0 h^^;i/- 8 -Tif 7*0;^ h - 1 
3-j:>- l-:t-;i/ 





T L C : R f 0.39 (^ P D^;i/A : p< ^ >' — >'^= 9:1); 

NMR : <S 7.24-7.18 (m, 3H), 7.08 (m, IH), 5.71 (dd, J = 15.4, 6.0 Hz, IH), 
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(ddd, J = 15.4, 8.2, 0.8 Hz, IH), 4.42 (m, IH), 4.04 (m, IH), 3.63 (t, J = 6.6 Hz, 2H), 
3.47 (m, IH), 2.82 (d, J = 6.6 Hz. 2H), 2.72 (m, IH), 2.44-2.26 (m, 2H), 2.21 (m, IH), 
1.77-1.20 (m, llH)o 

5 mmm4 (d) 

(15a, 13E) - 9-;t^V-15-th'0:^i>'-16 - (S-^^Dn 
7xr:;i/) -17, 18, 19, 2 0 -7^ h 7 ^ ;V- 5 -^T- 8 -Tif r 

Djj^h-i 3-3i>- i-;r-;i/ 



10 T L C : R f 0.17 (WB:^^)^) ; 

NM R : d 7.29-7.19 (m, 3H), 7.08 (m, IH), 5.74 (dd, J = 15.4, 5.8Hz, IH), 5.49 (dd, 
J = 15.4, 8.5Hz, IH), 4.40 (m, IH), 4.10 (m, IH), 3.70-3.67 (m, 2H), 3.65 (m, IH), 
2.95 (m, IH), 2.84 (d, J = 6.6Hz, 2H), 2.68-2.47 (m, 4H), 2.40-2.34 (m, 2H), 2.23 (m, 
IH), 2.09 (br. s, IH), 1.75-1.58 (m, 5H)o 

15 

mmm4 (e) 

(15a, 13E) -9-:r:^V-15-bKn:ari/-16-7x::i;i/-l 
7, 18, 19, 2 0-7^h^y;L'-5-^T-8-T1frp;^h-l 3- 
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T L C : R f 0.18 (ff^^x^;i/) ; 

NMR : 6 7.37-7.16 (m, 5H), 5.76 (dd, J = 15.4, 5.8Hz, IH), 5.49 (ddd, J = 15.4, 
8.5, l.lHz, IH). 4.42 (m, IH), 4.09 (m, IH), 3.71-3.56 (m, 3H), 2.96 (m, IH), 2.84 (d, 
J = 6.6Hz. 2H), 2.67-2.43 (m, 4H), 2.41-2.35 (m, 2H), 2.23 (m, IH), 1.79-1.60 (m, 
5 5H)o 

mmm4 if) 

(15a, 13E) -9-:r^V-l 5-liHP^^>-l 6- {3-^^)1 
7xr:;i/) -17, 18, 19, 2 0 -5^ h^^;^- 5 -^T- 8 -Tif 7" 
10 o;;^b-l 3-x>- 1-:^— ;i/ 




TLC : Rf 0.32 (^Dn7^;i/i^ : p< : 9 : 1 : O.l) ; 
NMR : (5 7.21 (t, J = 7.4Hz, IH), 7.19-6.97 (m, 3H), 5.76 (dd, J = 15.4, 5.8Hz, IH), 
5.50 (ddd, J = 15.4, 8.5, l.lHz, IH), 4.40 (m, IH), 4.10 (m, IH), 3.68-3.58 (m, 3H), 
15 2.95 (m, IH), 2.84-2.78 (m, 2H), 2.67-2.48 (m, 4H), 2.41-2.35 (m, 2H), 2.36 (s, 3H), 
2.26 (m, IH), 1.78-1.62 (m, 5H)o 

mmm4 (g) 

(15a, 13E) -9-::t=3rV-15-tHO^i^-16 - (3-7^ 
20 D7:c-;i.) -17, 18, 19, 2 0-7^h7y;i/-5-^T-8-r^f 
yX27.V-l 3-x>-l-:t-;i/ 
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TLC : Rf 0.35 i^UUMI^ : : 2K=9 : 1 : 0.l) ; 

NMR : (5 7.29 (m, IH), 7.01-6.89 (m, 3H), 5.75 (dd, J = 15.4, 5.8Hz, IH). 5.50 
(ddd, J = 15.4, 8.5, 1.1Hz, IH), 4.41 (m, IH), 4.12 (m, IH), 3.70-3.57 (m, 3H), 2.94 
(m, IH), 2.84 (d, J = 6.6Hz, 2H), 2.66-2.54 (m, 4H). 2.41-2.35 (m, 2H), 2.24 (m, IH), 
1.78-1.60 (m,5H)o 

mmm4 (h) 

(15a, 13E) - 9-:t^V-15-tKn^i'-16 - (4-7;i/:t 
n7xr^;i/) -17, 18, 19, 2 0-xh7y;i/-5-5^T-8-rif 
rn;^ h - 1 3 -xy- 1 



T L C : R f 0.35 D D:^x;i/A : ^ ^ ^ -;V : 7j<= 9 : 1 : O.l) ; 
NMR : (5 7.20-7.13 (m, 2H), 7.05-6.96 (m, 2H), 5.74 (dd, J = 15.4, 5.5Hz, IH), 
5.50 (ddd, J = 15.4, 8.5, 1.4Hz, IH), 4.38 (m, IH), 4.10 (m, IH), 3.71-3.57 (m, 3H), 
2.95 (m, IH), 2.82 (d, J = 6.9Hz, 2H), 2.66-2.48 (m, 4H), 2.40-2.33 (m, 2H), 2.24 (m, 
IH), 1.78-1.60 (m, 5H)o 

m&m4 (i) 
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(15a, 13E) -9-:t=JrV-15-tKD=3piy-16- 
;i/7xr:;i/) -17, 18, 19, 2 0 -t^ h 7 ^ 5 8 -Tlf 



5 T L C : R f 0.20 ; 

NMR : 6 7.21 (d, J = 7.8 Hz, IH), 7.06 (d, J = 7.8 Hz, IH), 7.04-7.00 (m, 2H), 
5.76 (dd, J = 15.0, 6.0 Hz, IH), 5.51 (ddd, J = 15.0, 8.0, 1.2 Hz, IH), 4.40 (m, IH), 
4.10 (m, IH), 3.72-3.59 (m, 3H), 2.98 (m, IH), 2.90-2.78 (m, 2H), 2.73-2.43 (m, 8H), 
2.41-2.10 (m, 3H), 1.90 (bs, IH), 1.80-1.75 (m, 6H), 0.94 (t, J = 7.5 Hz, 3H)o 

10 

^^J4 (j) 

(15a, 13E) -9-^:^rV-15-th-n:3rS^-16 - (3-hU7 
)VitU>^^)iyj^~)\^) -17 , 18, 19, 2 0-y'hy^J\^-5-^'r 
- 8 -T1f 7"DX h - 1 3 -x>- 1 



T L C : R f 0.20 (I^^x5^;i/) ; 

NMR : <5 7.60-7.30 (m, 4H), 5.76 (dd, J = 15.0, 5.7 Hz, IH), 5.52 (ddd, J = 15.0, 
8.0, 1.0 Hz, IH), 4.43 (m, 1H),4.11 (m, IH), 3.73-3.69 (m, 3H), 3.06-2.83 (m, 3H), 
2.72-2.50 (m, 4H), 2.42-2.00 (m, 5H), 1.80-1.53 (m, 5H) o 




15 
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mmm4 (k) 

(15a, 13E) -9-;^-^V-15-th*D^S^-16 - (S-x^^;!/ 
y..-}l)-n, 18, 19, 2 0-^h^y;i.-5-5=-r-8-rif7- 

5 DXb-1 3-ji>-i-5j--;i^ 




TLC : Rf 0.43 (iJ7DD>^;i/A : ;i/= 9 : 1) ; 

NMR : (5 7.24 (m, IH), 7.13-6.98 (m, 3H), 5.78 (dd. J = 15.4, 6.0 Hz, IH), 5.52 
(ddd, J = 15.4, 8.5, 1.1 Hz, IH), 4.41 (m, IH), 4.12 (m, IH), 3.68-3.57 (m, 3H), 3.00 
10 (m, IH), 2.90-2.75 (m, 2H), 2.67-2.52 (m, 6H), 2.42-235 (m, 2H). 2.25 (m, IH), 
1.77-1.60 (m, 5H), 1.23 (t, J = 7.7 Hz, 3H)o 

mmm4 (i) 

(15a, 13E) - 9-:r^V-15-bKn=3f.s/-l6 - (3, 4-'J 
15 7MU7:c=i;\^) -n, 18, 19, 2 0 -5^ b 7 ^ 5 8 

-rif T^n;^ h - 1 3 - 1 




T L C : R f 0.18 (|^^x^;v) ; 

NMR : 5 7.15-7.00 (m, 2H), 6.93 (m, IH), 5.74 (dd, J = 15.4, 5.5 Hz, IH), 

288 



wo 03/009872 



PCT/JP02/07385 



(dd, J = 15.4, 8.5 Hz, IH), 4.38 (m, IH), 4.12 (m, IH), 3.71-3.57 (m, 3H), 2.98 (m, 
IH), 2.80 (d, J = 6.9 Hz, 2H), 2.68-2.48 (m, 4H), 2.42-2.36 (m, 2H), 2.25 (m, IH), 
1.77-1.60 (m, 5H)o 

5 mmm4 (m) 

(15a, 13E) -9-:r^V-15-t: Knifes/- 16 - {A-yM 
p_3_l.ij7;i,:tD^^;i/7i-;i/) -1 7, 18, 19, 20— 5^b^ 
J 5 -=^7- 8 -7'1f 7"DX h - 1 3 - J^>- 1 




10 TLC : Rf 0.47 (^DP^^l^-i^ : ''^=8 : 1) ; 

N M R : (5 7.52-7.34 (m, 2H), 7.15 (dd, J = 9.6, 9.6 Hz, IH), 5.76 (dd, J = 15.3, 5.4 
Hz, IH), 5.53 (ddd, J = 15.3, 8.7, 0.9 Hz, IH), 4.42 (m, IH), 4.12 (m, IH). 3.74-3.54 
(m, 3H), 3.26-1.40 (m, 17H)o 

15 mmmA: (n) 

(15a, 1 3E) -9-:t:^V- 1 5-t h-D^S/- 1 6- (4-7;V:t 

n-3-p<^;i/7x-;i/) -17, 18, 19, 2 o -^^ h^y;!/- 5 -5=- 

T-8-TifrD:;^ h - 1 S-xy-l-:^-;^ 



o 




289 



wo 03/009872 



PCT/JP02/07385 



TLC : Rf 0.33 (^aD:!i^;i/A : p<^^-;V=8 : 1) ; 
NMR : <y 7.06-6.90 (m, 3H), 5.75 (dd, J = 15.3, 5.4 Hz, IH), 5.51 (ddd, J = 15.3, 
8.4, 0.9 Hz, IH), 4.37 (m, IH), 4.10 (m, IH), 3.74-3.56 (m, 3H), 2.99 (m, IH), 2.86- 
2.16 (m, 12H), 2.00-1.44 (m, 7H) o 



(o) 

(15a, 13E) -9-;t=¥V- 1 5-k KD^i/-l 6- 
-4-7)]y^uyj^=-)V) -17 , 18, 19, 2 0-5^h^y;i/-5-^ 



TLC : Rf 0.35 (^DD7ix;i/A ;v= 8 : 1) ; 

NMR : d 7.26 (ra, IH), 7.14-7.04 (m, 2H), 5.74 (dd, J = 15.3, 5.4 Hz, IH), 5.51 
(ddd, J = 153, 8.7, 0.9 Hz, IH), 439 (m. IH), 4.11 (m, IH), 3.78-3.56 (m, 3H), 2.99 
(m, IH), 2.84-1.86 (m, lOH), 1.82-1.54 (m, 6H)o 

15 

mmmA (p) 

(15a, 13E) -9-:t^V-l 5-bKo^i^-16- (3-p<^;i/ 
7x-;i/) -1, 5- (2, 5-^>i$'-5=-x:rl/» -2, 3, 4, 17, 
18, 19, 2 0-^ri57y;v-8-rifrD;^b-l 3-x>-l-;t- 



5 



10 




20 ;i/ 
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T L C : R f 0.22 ; 

NMR : <y 7.19 (t, J = 7.4Hz, IH), 7.08-6.94 (m, 3H), 6.79 (d, J = 3.3Hz, IH), 6.64 
(d, J = 3.3Hz, IH), 5.69 (dd, J = 15.4, 6.0Hz, IH), 5.43 (ddd, J = 15.4, 8.5, l.lHz, 
5 IH), 4.72 (s, 2H), 4.37 (m, IH), 4.02 (m, IH), 3.53 (m, IH), 2.85-2.74 (m, 5H), 2.44- 
233 (m, 2H), 2.36 (s, 3H), 2.20 (m, IH), 1.87-1.64 (m, 3H)o 

^^J4 (q) 

(15 a, 13E) -9-^=^rV-l 5-tKn^:^^-l 6 - (3-p<5^;i/ 

10 7x-;v) -5- (5-t Kndpi/p<^;i/^y\;-;v-2-'r;v) -1,2, 
3, 4, 17, 18, 19, 2 o-:t^iS^^;v-5-^7'-8-r-?frn;^ 



T L C : R f 0.20 ; 
15 NMR : (5 7.48 (s, IH), 7.20 (t, J = 8Hz, IH), 7.1-6.95 (m, 3H), 5.68 (dd, J = 15, 
6Hz, IH), 5.47 (dd, J = 15, 9Hz, IH), 4.78 (s, 2H), 4.34 (q, J = 6Hz, IH), 4.13 (q, J = 
7Hz, IH), 3.7-3.6 (m, IH), 3.4-3.15 (m, 3H), 2.77 (d, J = 6Hz, 2H), 2.4-2.1 (m, 6H), 
1.8-1.6 (m, lH)o 
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mmm4 (r) 

(15a, 13E) -9-;!t-=3rV-l 5-t:Hn:3ei^-l 6- 
7x-;i/) -17, 18, 19, 2 0-7-Yyy)V-5-^T-8-y^- 
1 0 -;r^it7°D:5^ h - 1 3 1 



TLC : Rf 0.36 (^DD^;VA : >'I^=9 : 1) ; 

NMR : <5 7.32-7.20 (m, 3H), 7.10 (m, IH). 5.86 (dd, J = 15.4, 5.5 Hz, IH), 5J6 
(ddd, J = 15.4, 8.8, 1.4 Hz, IH), 4.48-4.29 (m, 2H), 4.43 (dd, J = 8.2, 8.2 Hz, IH), 
3.91 (dd, J = 8.2, 8.2 Hz, IH), 3.70-3.63 (m, 2H), 3.45 (m, IH), 3.09 (m, IH), 2.82 (d, 
10 J = 6.0 Hz, 2H), 2.75-2.56 (m, 4H), 1.78-1.54 (m, 4H) o 

mmm4 is) 



(15a, 13E) -9-;r^V-15-bKD^^y-16- (4-7;V^ 
p-7^-;V) _i7, 18, 19, 2 0-7^h7y;i/-5-5=-r-8-T1f 
15 - 1 0-:r=3r1?'7'D;^ h- 1 3-x>- l-:t--;i/ 



TLC : Rf 0.37 (^Dn/i^;i/A : ^^y— ;i/=9 : 1) ; 

NMR : (5 7.20-7.13 (m, 2H), 7.06-6.98 (m, 2H), 5.87 (dd, J = 15.4, 55 Hz, IH), 

5.57 (ddd, J = 15.4, 8.5, 1.4 Hz, IH), 4.44-4.28 (m, 2H), 4.43 (dd, J = 8.5, 8.2 Hz, 



5 
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IH), 3.91 (dd, J = 8.5, 8.2 Hz, IH), 3.69-3.64 (m. 2H), 3.46 (m, IH), 3.11 (m, IH), 
2.90-2.76 (m, 2H), 2.74-2.55 (m, 4H), 1.78-1.62 (m, 4H) o 

mmm4 it) 



(15a, 13E) -9-:t^V-15-tFP=¥i^-16 - (4-7 M 
uyx,=.)V) -3, 7- (2, 5-^y^-^3^=^U» -4, 5, 6, 1 
7, 18, 19, 2 0-^r^5^^;i^-8-T1f7*D;^ h-1 S-xV- 1- 



TLC : Rf 0.46 (B^^x5^;i/ :^^J-)l= 19:1) ; 
NMR : (J 7.25-7.1 (m, 2H), 7.05-6.95 (m, 2H), 6.66 (d, J = 3Hz, IH), 6.62 (d, J = 
3Hz, IH), 5.73 (dd, J = 16, 6Hz, IH), 5.47 (dd, J = 16, 9Hz, IH), 4.85 (d, J = 15Hz, 
IH), 4.45-4.35 (m, IH), 4.05-3.95 (ni, IH), 3.88 (d, J = 15Hz, IH), 3.70 (t, J = 6Hz, 
2H). 2.95-2.8 (m, 4H), 2.5-2.3 (m, 2H), 2.25-2.1 (m, IH), 2.0-1.85 (m, 2H), 1.8-1.6 
(m, lH)o 

^^J4 (u) 

(15a, 13E) -9-:t:3pv-15-th'n^S^-16 - (3-:n^;i/ 
-4-7;V:t0 7x-;i.) -17, 18, 19, 2 0 -7- V ^ )l- 5 -9- 

r- 8 -r^yuy. h - 1 3 -x>- 1 
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T L C : R f 0.28 (f^^x^;i/ : ^^J-)^/^ 9:1); 

NMR : <5 7.06-6.91 (m, 3H), 5.75 (dd, J = 15.6, 5.7 Hz, IH), 5.52 (ddd, J = 15.6, 

9.0, 1.5 Hz, IH), 4.39 (m, IH), 4.10 (m, IH), 3.72-3.59 (m, 3H), 3.00 (m, IH), 2.84- 

2.43 (m, 8H), 2.41-2.19 (m, 3H), 1.90 (bs, 2H), 1.80-1.60 (m, 5H), 1.22 (t, J = 7.5 Hz, 

3H)o 

mm^ (v) 

(15a, 1 3E) -9-:t=^V-l 5-t:HD^^>-l 6 - (5-^5^;i/ 
7^>-2-'1';b) - 1 7, 18, 19, 2 0-xh7y';V-5-f-T-8 
-T^yuT. h - 1 3 -ai>- 1 




T L C : R f 035 (®^^x^;i/ : p< ^ y-;i/= 19:1) ; 

NMR : 5 5.99 (d, J = 3.0 Hz. IH), 5.88 (m, IH), 5.76 (dd, J = 15.3, 5.7 Hz, IH), 

5.55 (ddd, J = 15.3, 8.4, 1.0 Hz, IH), 4.42 (m, IH), 4.11 (m, IH), 3.74-3.60 (m, 3H). 

3.06 (m, IH), 2.94-2.77 (m, 2H), 2.71-2.50 (m, 4H), 2.43-2.09 (m, 7H), 1.92-1.56 (m, 

6H)o 

mmmA. (w) 
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(1 5 a, 1 3E) -9-7t^V- 1 5-t FD:3e^S/- 1 6- ( 5 -x^;!/ 
yy>-2-^)l) -17, 18, 19, 2 0-7^h7y;V-5-^7'-8 
-Tlfyux h - 1 3 -x>- 1 



T L C : R f 0.16 : ^ ^ y-;i/= 19:1) ; 

NMR : d 6.01 (d, J = 3.0 Hz, IH), 5.89 (d, J = 3.0 Hz, IH), 5.75 (dd, J = 15.3, 5.4 
Hz, IH), 5.55 (dd, J = 15,3, 8.7 Hz, IH), 4.45 (m, IH), 4.10 (m, IH), 3.71-3.59 (m, 
3H), 3.03 (m, IH), 2.92-2.78 (m, 2H), 2.72-2.45 (m, 6H), 2.42-2.10 (m, 4H), 2.00- 
1.59 (m, 6H), 1.21 (t, J = 7.8 Hz, 3H)o 

(15 a) -9-;t^V-l 5-t: KD^i-- 16 - (3-^ 

y:^-)]y) -17, 18, 19, 2 o-^h7y;i/-8-T-ifrnx^>^- 



r;l/=f>#HMT^ HM^ltftJitDfe^b-^t) (44 0iiig) ©x^j^y- 

;i/ (lOmL) «Jc/-?^i^e7AJ^^ (4 4mg) >&JP;?.> 7j<M^U 4 



o 




o 
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0:1) T-JIMU Ttm^m^^t^^mmih^<^ (3 8 4mg) ^tffeo 
T L C : R f 0.16 (WB^J^^Jl : ^ ^ ^-;V= 8 5 : 1 5 ) o 

mmme 

5 (15 a) -9-^drV-l 5-bFD^S/-l 6- (3-p< h :3rS/p<f-;i/ 

7xri;i/)-i7, 18, 19, 2 0-7^h7y;i/-8-rifrD;^^>^ 



^SIi^lT-^jgbfc'fl:5^®f^^t»*)t:> ||»J5-C-®fplibfc<b'^ (2 2 
7mg) ^fflv^T^ ||»J 2 i:l^ll©^f^^^f^l•t-il ^:^iIJ: TIBtltSIt* 
10 ^t^^^mit^ ( 1 7 3mg) ^mtzo 

TLC : Rf 0.45 (iJ7on7^;VA : ;i/=9 : 1) ; 

NMR : <y 7.38-7.11(m, 4H), 4.45 (s, 2H), 3.91-3.80 (m, IH), 3.67-3.53 (m, 2H), 

3.42 (s, 3H), 3.00-2.64 (m, 3H), 2.50-2.03 (m, 5H), 1.94-1.89 (m, IH), 1.86-1.20 (m, 

13H)o 



mmm6 (a) --mmme (c) 

20 

^jii<^J6 (a) 

(15 a) - 9-;r^V-l 5-l:Kn:3pi^-l 6 - ( 3 -^5^;i/7xr^;i/) 
-17, 18, 19, 2 0-7^h7y;v-8-rif7'D;^i$^>^ 
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TLC : Rf 0.37 (^np4^;VA : pi^y-;i/= 10:1) ; 
NMR : <y 7.22 (t, J = 6.9 Hz, IH), 7.08-6.99 (m, 3H), 3.86 (m, IH), 3.63-3.54 (m, 
2H), 2.92 (m, IH), 2.80 (dd, J = 13.5, 4.8 Hz, IH), 2.67 (dd, J = 13.5, 8.4 Hz, IH), 
2.34 (s, 3H), 2.40-1.20 (m, 18H)o 

mmme (b) 

(15 a) -9-5»-^V-l S-bh-D^Sz-l 6 - (3 -?^^)iy ^-)^) 
-17, 18, 19, 20-7^h7y;U-5-f-r-8-T1f7'D;^^>^ 




TLC : Rf 0.32 (^DD7^;i/A : 7^^^-;i/= 10:1) ; 
NMR : (5 7.21 (t, J = 7.8 Hz, IH), 7.08-6.98 (m, 3H), 3.90 (m, IH), 3.78-3.62 (m, 
2H), 3.40 (br s, IH), 3.17 (m, IH), 2.80-2.30 (m, lOH), 2.34 (s, 3H), 2.14 (m, IH), 
2.00-1.40 (m, 7H)o 

mmme (c) 

(15 a) -9-:t=¥V-l 5-t HD=5ri/-l 6 - ( 3 - h U 7;i/^P p< 
:c=.}V) - 17 , 18, 19, 20-7^h^y;i'-5-5"7'-8-T 
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TLC : Rf 0.6 {^UUMJ^ : p< ^5^^-;!/ : :?K= 9 : 1 : O.l) ; 
NMR : (5 7.57-7.39 (m, 4H), 3.95 (m, IH), 3.78-3.63 (m, 2H), 3.19 (m, IH), 2.92- 
2.67 (m, 4H), 2.65-234 (m, 6H), 2.16 (m, IH), 2.00-1.47 (m. 7H) o 

##^|J 1 2 

(15 a, 1 3E) -9-:^^V-l 5- (t 

i/) -16 - (3-^ h^^>^^;i/7jir:;v) -17, 18, 19, 20- 




mmmix'm.7^htc<\j^ (i.26g) 0t^?t^)V!t-^)VATK k omD m 

M*^^b> ^^^J'V-;!/ (2 7 5ing) *5<fct>*t 

^D^>f K (4 4 6mg) Oi;p<^;i/4^;i/AT^ h* (2mL) ^?t<&Ja^feo 

aiib> Tg3ti«ffi<&*-ri)m^b^t) (3.39g) ^mtzo 

T L C : R f 0.62 (S^^3:^;i/) o 

mm 1 3 
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(15 a, 13E) -9-;4-^V-15 - (t -y'^)lt^^^J]yi/V 
i/) - 1 6 - (3-p< h=3p^>p<^;i/7:c-;i/) -17, 18, 19, 20- 



5 ##^J1 2T«^3tbfe'fb^tl (4 2 Omg) ^ p< ^ y -;i/43 <fc tJ^T^ h ^ t 
KD77> (2inL + 2inL) CD^g^^lit:^^^. 2 NTK^'fb^ h U A 
(1.2II1L) SSP^> ^^af2l^P^m#b;^co S/iSM^J^^-^^tttP 

';<>Af^^^> Mffi^i-fib^ TIBtH41i^«t-S^im<b-^tl (3 9 Smg) 

10 ^#fco 

TLC : Rf 0.48 (^Dn>Jx;i/A : ^^y— ;i/=8 : 1) » 

mm 14 

(15 a, 1 3E) -9-:t=^V-l 5- ( t 
15 >» -16 - {S-^V^i^^ xn;v) -17, 18, 19, 20- 



##^1 S-^gfjibfe^fb-^tl (9 0mg) 0^^bp<^U> (ImL) 

tpi^yx;!/^^^^^^ K (4 img) ^ f'Ji^> (a 2in 
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(6 7mg) ^sp^> Mm-m-mnLtzo Rmm^m^M 

5 mg) -^ntco 

TLC : Rf 0.23 : l^^:i:5^;V= 1 : 3) o 

mmmi 

(15a, 13E) -9-;t=^rV- 1 5-t KP=^i^- 1 6- (3-pih^ 
10 ^>p<f-;i/7xn;i/) -1 7, 18, 19, 2 0 -t^ h^^;!/- 8 -TifrD 




##^J14-??^jtbfc'fb^«^ (lOOmg) ©7^h7th'D77> (Im 
L) 5" h^:/^;i'r>^-'>A7;i/::r^'f K (0.35mL ; 1.0M5^ h 

15 7 h K D 7 ^ ^i)p^^ ^?^T" 3 nnimLtzo sji&^g^ti^M^b 

m^\.. ^^iU MMISbfco ^@ti*i-U*y;i/*7A^D'Th^77 

^_ (^ip-y-> : @^^3i5^;i/= 1 : 3^^DD7^;i/A : >«^7— ;V= 1 0 : 
1) -e^liMU TI3t)ttfji<&^-ri»^®<tl-&tI (35mg) §#fco 
20 TLC : Rf 0.38 (i7aD7l%;bA >'l^=8 : 1) ; 

NMR : <y 9.97 (bis, IH), 7.38-7.08 (m, 4H), 5.75 (dd, J = 15.3, 5.4 Hz, IH), 5 JO 
(dd, J = 15.3, 8.1 Hz, IH), 4.44 (s, 2H), 4.43 (m, IH), 4.04 (m, IH), 3.41 (s, 3H), 3.40 
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(m, IH), 3.26 (s, 3H), 3.06-2.72 (m, 3H), 2.52-2.10 (m, 5H), 1.86-1.12 (m, lOH) o 

mmmi (a) --mmmi (d) 
mmmi (a) 

10 (15a, 1 3E) -9-:t=3pV-l 5-tKDdpj/-l 6- (3-^ 

-1 7, 18, 19, 2 0-7^h7>';i/-8-Tlf7-D 
;^h-13-x>^ N-7xn;i/;^;i/7^rz;i/T^ K 




TLC : Rf 0.42 (^7nD4^;i/A : pi^y-;V=8 : 1) ; 
15 N MR ; (5 9.84 (brs, IH), 8.05 (d, J = 7.2 Hz, IH), 7.68-7.46 (m, 3H), 7.38-7.08 (m, 
5H), 5.75 (dd, J = 15.3, 5.4 Hz, IH), 5.50 (dd, J = 15.3, 8.7 Hz, IH), 4.45 (s, 2H), 
4.45 (m, IH). 4.03 (m, IH), 3.41 (s, 3H), 3.40 (m, IH), 3.06-2.68 (m, 3H), 2.54-2.12 
(m, 5H), 1.90-1.06 (m, 10H)o 

20 mmmi (b) 

(15a, 13E) -9-;t^V-l 5-l::Kn:3pe/-l 6- (3-p< b=3p 
i/^^;i/7:x-;b) -17, 18, 19, 2 0-7^h^^;V-8-T1frn 
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TLC : Rf 0.44 (^PP^^l^A : >'^=8 : 1) ; 

NMR : 6 9.46 (brs, IH), 7.46-7.04 (m, 9H), 5.71 (dd, J = 15.3, 5.7 Hz, IH), 5.46 
(dd, J = 15.3, 8.7 Hz, IH), 4.63 (s, 2H), 4.42 (s, 2H), 4.40 (m, IHX 3.98 (m, IH), 3.37 
(s, 3H), 3.30 (m, IH), 3.00-2.62 (m, 3H), 2.40-2.06 (m, 5H), 1.82-1.08 (m, lOH) o 

mmmi (c) 

(15 a, 1 3E) -9-7t^V-l 5-t - \A:-yM 

D7x^;i/) -1, 5- (2, B-^-y^-^^i^-WV) -2, 3, 4, 1 
7, 18, 19, 2 0-'\7°^^;i/-8-T1f7°Dy; h- 1 3-x>^ N 




TLC : Rf 0.12 (^Pn:?^;i/A : ;'<^y'— ;V=9 : 1) ; 
N M R : (J 9.15 (br. s, IH), 7.52 (d, J = 3.9 Hz, IH), 7.39-7.30 (m, 5H), 7.18-7.11 (m, 
2H), 7.03-6.96 (m, 2H), 6.79 (d, J = 3.9 Hz, IH), 5.71 (dd, J = 15.4, 5.8 Hz, IH), 5.43 
(ddd, J = 15.4, 8.8, 1.1 Hz, IH), 4.76 (s, 2H), 4.38 (m, IH), 4.00 (m, IH), 3.41 (m, 
IH), 2.86-2.74 (m, 5H), 238-2.07 (m, 3H), 1.84-1.60 (m, 3H)o 
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^mi (d) 

(15a, 13E) -9-ilr^V-15-\iYu^i^-lG- i4-7M 
P7:ii-;i/) -5- (5 --^>i^;^>^>'^7;^--;l/^^;w^^>r;^f-Tv^-;^- 
5 2-^)V) -1, 2, 3, 4, 17, 18, 19, 2 0 ^ ^ )V- 5 - 
^T- 8 -T1f rax h - 1 3 




TLC : Rf 0.46 (<?DOj}^;VA : : ®^^= 9 : 1 : 02) ; 

N M R : 5 8.20 (s, IH), 7.34 (s, 5H), 7.18-7.07 (m, 2H), 7.02-6.95 (m, 2H), 5.71 (dd, 
10 J = 15.3, 5.1 Hz, IH), 5.47 (dd, J = 15.3, 9.0 Hz, IH), 4.73 (s, 2H), 4.37 (m, IH), 4.03 
(m, IH) , 3.63 (m, IH), 3.39 (m, IH), 3.28-3.10 (m. 2H), 2.82-2.71 (m, 2H), 2.25- 
2.03 (m, 3H), 1.75-1.55 (m, lH)o 

##^J 1 5 

15 (15a, 1 3E) -9-^:t^V-l 5-t-:/5^;V5^^5^>'^^>U;i/:t^ 
$/-l 6 - (3-7^^;i/7x-;i/) -17, 18, 19, 2 0-xh7y;i/ 
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(15a, 13E) -9-;t^V-15-t-:/5^;i/i^^5^;V^>U;i^:t^ 
(3-p<5^;i/7'^-;V) -17. 18, 19, 20-xh7y;i/ 
_5_^^_8-Tlfrn:?^ h-1 s-^i-yWt- (1 7 Om 

g immmi-^mM\^tiit^^(Df^to^\^ (l 5a, l SE) -9-:t^V 
5. - 1 5-1: KD=^e/- 1 6- (3-pt^;i/7:«i-;i/) - 1 7, 18, 19, 
2 0 -7^ 5 -^T- 8 -T1f ^OX h - 1 3 • 

(DV)\^:^> i2mL) mmc. 2, 4 -If:^ (4 h=^5^i-7 - 1 , 
10 (Lawesson) SS^) (7 4mg) ^Mt. 5 O'C-C m^mJ^ bfeo fi^m 

5:1) T-JiiMU TtBOi^tt^^^l'^^M'fb'^ (17 5ing) S#feo 
T L C : Rf 0.53 (^dpi^V : iS^^x5^;i/= 4 : 1 ) o 

15 rnmrns 

(15 a, 1 3E) - 9-^:t^V-l 5-tKD:^S/-l 6 - (3-p<^ 
;V7xr:;i.) -17, 18, 19, 2 0 h 7 5 8 -r-^f 



20 ##«?!ll5l!Mjtbfc'fb'^ (16 0mg) ©T^h^tKn^^V (1.4m 
L) Mt:7^h7:/^;VT>^~e7A7;V;2t-^'l' H (1.4inL ;1.0M7^h7t 




s 
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nmdimi^. mmmt 0 m&mLtzo m^mt^') 
-^mMu rtm'&M^mt^^^^Mit^ (i i omg) ^mco 

T L C : R f 0.38 i^^^y : mm:^^}^= 1 : 1 ) o 

(15a, 13E) -9-^:t=¥V-l 5-th*P=¥i^-16 - (3-^5=- 
;V7x^;i/) -17, 18, 19, 2 0-7^h7y;i/-5-^r-8-T1f 



TLC : Rf 0.40 (^nnJ^;^A : ^iJ^y— ;i/=8 : 1) ; 

NMR : 6 7.22 (dd, J = 7.5, 7.5 Hz, IH), 7.11-6.95 (in,3H), 5.82 (dd, J = 153, 5.1 

Hz, IH), 5.55 (ddd, J = 15.3, 8.7, 1.2 Hz, IH), 4J2-4.38 (m, 2H), 4.13 (m, IH), 3.37 
(m, IH), 3.10-2.39 (m, 12HX 2.35 (s, 3H), 2.27 (m. IH), 2.00-1.70 (m, 3H) o 

m^m^ (a) 

(15a, 13E) -9-f-:t:^V-l 5-fcKD^e^-16 - (3-^h 

:3pi/>{^;i/7xn;u) -17, 18, 19, 20-^Y'7J}V-S-T^zr 
D;^h-13-x>m 



s 
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(15a, 13E) -9-:^^V-i5-t--^^)]yi^y^^)]yi^^)M^ 
t/-16 - (3-p<5^;V7x^;i/) -17, 18, 19, 2 

TLC:Rf 0.31 : ^nn3fc;i/A= 1 : 1 0) ; 

NMR : (5 7.40-7.10 (m, 4H), 5.82 (dd, J = 15.4, 5.0 Hz, IH), 5.59 (dd, J = 15.4, 8.4 
Hz, IH), 4.50-4.25 (m, 2H), 4.47 (s, 2H), 4.02-3.85 (m. IH), 3.43 (s, 3H), 3.38-3.10 
10 (m, IH), 3.10-2.75 (m, 4H), 2.40-2.15 (m, 2H), 2.33 (t, J = 7.2 Hz, 2H), 1.90-1.20 (m, 
10H)o 

##^16 

(15a, 13E) -9-:4-^V-l 5-t-r5^;Vi^P<^;V5/U;i/:t=3pS/ 
15 -16- (3-pi^;V7xn;i/) -17, 18, 19, 20-^^^^^)^^- 




(15a, 1 3E) -9-;r:3rV-l 5-t-:/5=-;i/S^^^>'W>'>';i/:^^ 
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6- (3-^5^;i/7xn;i/) -17, 18, 19, 2 O-T^h^^;!/ 
-5-5^T-8-Tifro;^ h-1 3-x>- (1 7 Omg ;^ 

mm 3 ( j ) T*MB bfe-fb-^ti®^ f-;vx;^5^;i/© 1 5 ^CtK^^^ t - :/ 

(tbs») f^^bfe^x ^5S^J4i:ll^®S#t 

K (2mL+lmL) om^mmizmm^. t-yV^->i3)lyt^-)]y^Vi^ 
}V^Vi^> (9 6mg) X pt^";!/ 3-p<5^;i/-2-7;i/:tDl:fUi^-e7A 
hS/U-h (257mg) :feJ:tJ^i^-r vrn ^ > (0.18mL) * 

^^^^ ^MT— H^&m^bfeo @^^x5^;i/t?JfttBbfco 
10 ttm?£^7jc:fe J;t5tlW:^i^T•)®^>:^5t^tb^ M7K?5fE^:^ h u t^Anmm^. 

S^^x5=-;i/=i : 2-^TOx^;i/) •r♦MMb^ TiB^^as^-r^MM'fb^ 

tl (1 7 0mg) &f#feo 

TLC : Rf 0.53 (^DD;^;i/A : ;i/=8 : 1) o 

15 

mmmio 

(15 a, 1 3E) -9-:t^V- 1 5-t: KD=¥i^- 16 - (3-^f-;i/ 
7xx;v) -17, 18, 19, 2 0-7^^^y;^-5-^r-8-T•!fr 
D;^ h- 1 3 -x>- 1 —f ;v t -7*h^i>':^7;i/5l^-;i/^^U^>;i/^Ui^^- 
20 — h 




mm 1 6T*M5ibfe'fb^tl ( 1 7 Omg) (0.14mL) 



307 



wo 03/009872 



PCT/JP02/07385 



tiN^^ (o.o4mL) ^M^. m.u-^-^mn{.fzo mm^Mm^ki^y}^^^ 

aif-;i/= 1 : 2-»@^^:i^5^;W^Dn5i>;i/A : ^^y— ;i/=3 0:1) T'iPl 

5 TfatiMsw-rs*^Ra'fb-^ti ( i o omg) ^mtco 

T L C : R f 0.33 D d4^;I/A : p< ^ ^ — ;V= 8 : 1 ) o 
CT^Jl 1 

(15a, 13E) -9-7t-=3pv-15-hh'0^i^-16 - (3-^^;b 
10 7xr:;U)-17, 18, 19, 2 0 -x h 7^;!/- 5 -^T- 8 -T1f 7* 
3-x>-l-'l';V ^Ui^;i/i5^U^^-b --i^^^ 



o-CMjibfc'fb^!^ (6 Smg) (0.55mL) ^^Kis 

4NJ^'fb*^-W^5^>'^^^tt (0.14mL) ^^^^^ ^M"?? 2 KP^it^bfco 
15 m^M-^m^ h;i/x>i:±^^U Tia^M^^-r^^^B-a^b^t) (5 4m 

g) ^mco 

TLC : Rf 0.41 (^DO^^l^A : ''^=4 : 1) J 

NMR(CD30D) : 6 7.15 (dd, J = 7.5, 7.5 Hz, IH), 7.08-6.94 (m, 3H), 5.70 (dd, J = 
15.3. 6.6 Hz, IH), 5.37 (dd, J = 15.3, 8.7 Hz, IH), 4.33 (m, IH). 4.244.07 (m, 3H), 
20 4.06-3.94 (m, 2H), 3.73 (s, 2H), 3.60-3.40 (m, 2H), 2.95-2.12 (m, 14H), 1.82-1.54 (m. 
5H)o 
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mmmi i (a) ^mmmi i (c) 

1 (a) 

(15a, 1 3E) - 9-;t^V-15-fcKndp^>-16 - (3-><^;P 
yj,-)]y) -17, 18, 19, 2 O-^^h^^^Iz-B-^^T'-S-Tlfr 




TLC : Rf 0.27 (^'nD:t;;i/A : ^^y— ;^=8 : 1) ; 
NMRCCDjOD) : 6 7.15 (dd, J = 7.5, 7.5 Hz, IH), 7.06-6.94 (m, 3H), 5.70 (dd, J = 
15.3, 6.6 Hz, IH), 5.37 (ddd, J = 15.3, 8.7, 0.9 Hz, IHX 4.33 (m, IH), 4.27 (t, J = 6.3 
Hz, 2H), 4.13 (m, IH), 3.83 (s, 2H), 3.50 (m, IH), 2.96-2.10 (m, 15H), 1.88-1.54 (m, 
15 5H)o 

mmmi i (b) 

(15 a, 1 3E) 1 5-t Vu^^>-1G - (3-^^)1 

y:^=.)]y) -17, 18, 19, 2 0-7^^7y;l/-5-5^T-8-T■^f7• 
20 3-x>-i-^;i/ Y^)yvy7^-v '-Y^)yMuwm. 
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o 




\J ' 2CF3COOH 



NH 



TLC : Rf 0.40 i^X2U7i^)]/A J—)\^= 8:1); 
NMR(CD30D) : 6 7.53 (d, J = 8.1 Hz, IH), 7.39 (d, J = 8.1 Hz, IH), 7.24-6.92 (m, 
7H), 5.67 (dd, J = 15.6, 6.6 Hz, IH), 5.34 (dd, J = 15.6, 9.0 Hz, IH), 4.30 (t, J = 6.9 
Hz, 2H), 4.28-4.00 (m, 3H), 3.52-3.30 (m, 3H), 2.94-2.60 (m, 3H), 2.56-2.08 (m, 
lOH), 1.74-1.32 (m,5H)o 

mmw 1 (c) 

(15a, 13E) -9-;r^V-15-t:FU^^>-16- (3-p<^;W 
7x-;i/) -17, 18, 19, 20-5^h7y;i/-5-5^T-8-Tif7- 



TLC : Rf 0.37 (^'P05^;i^A : >'^= 8 : 1) 5 

NMR(CD30D) : 6 7.22-6.92 (m, 6H), 6.77 (d, J = 8.4 Hz, 2H), 5.69 (dd, J = 15.3, 
6.6 Hz, IH), 5.36 (dd, J = 15.3, 8.7 Hz, IH), 4.33 (m, IH), 4.27-4.15 (m, 3H), 4.12 
(m, IH), 3.47 (m, IH), 3.16-3.04 (m, 2H), 2.96-2.06 (m, 13H), 1.80-1.48 (m, 5H) o 



O 




>H 



• CF3COOH 
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(15 a, 13E) -9-:^^V-l 5-t KDdri/-l 6 - 
7xr:;v)-17, 18, 19, 2 0 -t^ h 7 5 -^T- 8 -rif 7" 



5 mmms w -^mMvtcih^m oi-smg) 0i^p<5^;i/>i^;vAT^ k (0.7 

mL) mm^2-^U=Emm--('>fyr3}:^)]/3:.X7')l (I6.5mg) :iSX'(f^m 

ti\}r^A (i6mg) ^Mt. eo-c-e. i.5mmmwLfzo m^Wi. ^^^^ 

10 DTh^5 7^- (^VU-t^)lA : ;^^^-)l=5 0 : 1) T-J^^U TIB 
i^l^fa^^WTS^^B^ib-^t; (3 5mg) §f#feo 
TLC : Rf 0.45 (:J7Dn7iN;i/A : ^i5^y— ;v=9 : 1) ; 
NMR : (J 7.32-7.20 (m, 3H), 7.14-7.06 (m, IH), 5.74 (dd, J = 15.3, 6.0 Hz, IH), 
5.50 (dd, J = 15.3, 8.6 Hz, IH), 5.06 (m, IH), 4.57 (s, 2H), 4.40 (m, IH), 4.12 (m, 

15 IH), 3.62 (m, IH), 2.96 (m, IH), 2.82 (d, J = 6.0 Hz, 2H), 2.71-2.50 (m, 6H), 2.41 - 
2.19 (m, 3H), 2.00-1.90 (m, 2H), 1.73 (m, IH), 1.25 (d, J = 6.3 Hz, 6H) o 

mmm 12(a) ^mnm 12(c) 
mmms (b) -^w^Ltzi^-^m^rcim^t^^^^^^y^Mmp^. 
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mmmi2 (a) 

(15a, 13E) -9-;r:3PV-l 5-bh*o^i^-16- (3-^nn 
7x-;i/) -17, 18, 19, 2 0-7^h^y;i/-5-f-r-8-Tif7' 



TLC : Rf 0.35 (^nD5fc;i/A : >'l/=9 : 1) 5 

NMR : (5 7.28-7.19 (m, 3H), 7.12-7.08 (m, IH), 5.77 (dd, J = 15.3, 5.1 Hz, IH), 
5.54 (ddd, J = 15.3, 8.7, 1.2 Hz, IH). 4.70 (s, 2H), 4.40 (m, IH), 4.15 (m, IH), 3.54 
(m, IH), 3.04 (m, IH), 2.95 (s, 3H), 2.91 (s, 3H), 2.82 (d, J = 6.0 Hz, 2H), 2.78-2.53 
(m, 6H), 2.40-2.18 (m, 3H), 2.03-1.93 (m, 2H), 1.71 (m, IH) o 

mmmi2 (b) 

(15a, 13E) - 9-::r^V-15-bh-n^^>-16 - {4:-y))yit 
n7xrz;i.) -17, 18, 19, 2 0-7^h7y;i'-5-^r-8-T1f 

o 





TLC : Rf 0.44 (i^PD5i^;^A : >'^= 9 : 1) ; 
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NMR : (5 7.21-7.14 (m, 2H), 7.05-6.96 (m, 2H), 5.75 (dd, J = 15.6, 6.0 Hz, IH), 
5 JO (dd, J = 15.6, 8.4 Hz, IH), 4.19 (m, IH), 4.18-4.03 (m, 3H), 3.60 (m, IH), 2.97 
(m, IH), 2.85-2.79 (m, 2H), 2.70-2.18 (m, 9H), 2.01-1.82 (m, 3H), 1.79-1.60 (m, IH), 
1.25 (t, J = 7.2 Hz, 3H)o 

5 

mmmi2 (c) 

(15 a, 1 3E) -9-:r=^PV-l 5 - 1 b'D:¥->- 1 6 - (4-7;i/:^ 
D7x-;i/) -17, 18, 19, 2 0-^ h^y;i/-5-5^T-8-Tif 
T'p;^ h - 1 3 -x>^ • :/f-;i/x;^'r;i/ 




TLC : Rf 0.47 (@^^x5^;i/ : ^iJ^y-;i/=2 0:1); 
NMR : (5 7.2-7.1 (m, 2H), 7.05-6.95 (m, 2H), 5.75 (dd, J = 15, 6Hz, IH), 5.51 (dd, 
J = 15, 8Hz, IH), 4.45-4.35 (m, IH), 4.15-4.05 (m, IH), 4.07 (t, J = 7Hz, 2H), 3.7- 
3.55 (m, IH), 3.05-2.9 (m, IH), 2.82 (d, J = 7Hz, 2H), 2.7-2.45 (m, 4H), 2.4-2.3 (m, 
15 4H), 2.3-2.15 (m, IH), 2.0 (d, J = 4Hz, IH), 1.95-1.85 (m, 2H), 1.8-1.65 (m, IH), 
1.65-1.55 (m, 2H), 1.45-1.3 (m, 2H), 0.93 (t, J = 7Hz, 3H)o 

##^J 1 7 

(15a, 13E) -9-:t=^rV-l 5- (t^ h^t: Fo1^^>-2 
20 ^^i^) -16 - (3-p<5^;i/7xii;i/) -1, 5- (2, 5--r>^-^ 
x-l/>) -2, 3, 4, 17, 18, 19, 2 0-^y^y^)^-8-TV' 
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(15a, 13E) -9-;t^V-15-bh'D^>>-16- (3-pt5^ 
;V7x-;i/) -1, 5- (2, 5->f V^J'-^^x-l/V) -2, 3, 4, 1 
7, 18, 19, 2 0 8 -TlfrnX h- 1 3-J^>^ • ^ 
5 ( 1 llmg ; ^Ji««J2 (ww) nmMhfzilj^mo^^J^^ 

(2mL) ^^gtlCS^t HDt:^> (0.5niL) *5J:tj^p- 
h}V:r.y7.Mym. (Img) ^JP;i> ^I^T 6 ^P^jt#bfco S^&^^^C 

myi^mmi- h >^7^■^l^J^^^ mmit^m ( 1 4 e mg) 

10 tZo 

(15 a, 13E) - 9-:t^V-15 - (7^ h 7I1 KDl^^ >- 2 — r;b 
-16 - (3-p<^;V7xr:;i/) -1, 5- (2, 5— fViJ^-^ 
15 x:^^^) - 2, 3, 4, 17, 18, 19, 2 0 — ^7*^ ^ ^l^- 8 -T1f 

yu^f. h-1 3-x>- l-;4-— ;v 




##^J17T-M5ibfc<b^i^ (146mg) ©7^ 1 h'D77> (2.5m 
L) jgMC'J^e^A^'D^N^ F^-f K (6 2mg) ^iP;t^ 5 0'C-??7Kf^ 
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(10 Img) ^nfto 
5 ##^J 1 9 

(15a, 13E) -9-:t^V-15- (7^ h 7 h Kd >- 2 ;i/ 
y^iri^) -1 6- (3-p<5^;i/7xri;i/) -1, 5- (2, 5->f>^— 5^ 
-2, 3, 4, 17, 18, 19, 2 0 --^r^ ^ Jl^- S -T1f 




T;v=f>#ffl^Ts 1 sfiiJibfe^b^ ( 1 0 omg) ^mm:^ 

^Jl^^XIi^^^J\y7.JVyi-^^-> Y (lmL+1.5mL) OM^^Bi^^M^. 

vru t:;i/x5^;i/r ^ > (o.22mL) ^Mt. oxc^wx.. ^m^mn • 

tf 'Ji?>^#: ( 1 0 Omg) < t)in^N 1 5^M#bfeo M^S^Sl^ 

mmmiy. ytmmu^^t^mmih^m (losmg) ^ntco 

T L C : R f 0.51 (B^^x^;i^) o 
20 3 

(15 a, 13E) - 9-:r=^rV- 1 5-t: KO^^^-I 6 - (3-pt^;i^ 
-73,-;i,) 5- (2, 5-^>^-^J^-^» -2, 3, 4, 17, 

18, 19, 2 0-^y^y)\^-8-T•^:^X27.h-13-3:•y-l-T- 
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mmiQ-^mmhtcih^m (loomg) :kT^v=-v^})\^^^'Cf^^ 
(imL+o.5mL) (Dmmmi^mm^. o.iNmm^m^. 35'c-e 

ri>*^BJ'fti^t3 (7 0mg) ^#fco 
10 T L C : R f 0.34 ; 

NMR : 9.80 (s, IH), 7.60 (d, J = 3.9Hz, IH), 7.20 (t, J = 7.4Hz. IH), 7.08-6.96 
(m, 3H), 6.93 (d, J = 3.9Hz, IH), 5.73 (dd, J = 15.4, 5.8Hz, IH), 5.48 (ddd, J = 15.4, 
8.8, 1.4Hz, IH), 439 (m, IH), 4.02 (m, IH), 3.52 (m, IH), 2.90-2.77 (m, 5H), 2.47- 
2.25 (m, 2H), 2.36 (s, 3H), 2.20 (m, IH), 1.88-1.64 (m, 3H)o 

mmmis (a) 

(15a, 13E) -9-;r^V-15-t:HP=Jp^>-16- 
7x-;i/)-17. 18, 19, 20-5^h7y;V-5-5^7-8-rif7- 

D;^h-l 3-x>-i-T-;i/ 

O 




20 
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mMm2 (ww) X'mi^htcit'^<^(D;^^))y:^:^y')^Oftt>\)CmMm3 
(b) l!m7tLrz^h^m(D^9-))/3iXy')V^FS\^^X. 1 7 1 

T L C : R f 0.13 i^y : |^^x5^;v= 1:5); 

NMR : <y 9.80 (t, J = 1.5 Hz, IH^ 7.27-7.20 (m, 3H), 7.09 (m, IH), 5.75 (dd, J = 

15.6, 5.4 Hz, IH), 5.51 (ddd, J = 15.6. 8.7, 1.2 Hz, IH), 4.43 (m, IH), 4.09 (m, IH), 

3.60 (m, IH), 2.95 (ra. IH), 2.84 (d, J = 6.6 Hz, 2H), 2.70-2.20 (m, 9H), 2.00-1.60 (m, 

3H)o 

mmm 1 4 

(15 a, 1 3E) - 9-:t^V-l 5-t KD^i^- 16 - (S-T^^ 
73l-;^) -17, 18, 19, 2 0-y'h^>'J\y-5-^T-8-Tirr 
d;^ h-1 3-x>^ 




(15a, 13E) -9-;t^V-15-tKP^S^-16 - {3-=.h 
D7xr:;i/) -17, 18, 19, 2 0 -7^ h ^ 5 8 -Tif 

ro^^h-l 3 -x>^ . :/^;i/x;;^7^;i/ (9 Omg ; ##^J4T'^j(gbfc 
'fb-^cD'f^tJlJt^g-itdrV- 1 2-J^;i/^;i/- 1 3, 14, 15, 16, 
17, 18, 19, 2 0-;^^^y;^-5-^T-8-Tif7•D;^^$'>m• 
:/5=■;^x;^7^;^^ *J;t>-3- {s-^Y^iy^^}\^y:r.-ji) 
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s-^mmmi tnmoum^Ht^ti^x^mmLtco ) (1.4 

mL) X xh^tKD7^> (0.9mL) > 7jc (0.45mL) :j3J;W^ (027 
mL) QM'^^mi^mm^. T)V:J>^mTs (3 7mg) ^UUtX^ 

^- {'!7UUt^)lA :>i^J-)]y= 10 0: 1) "^i^^U n^nrcit^<^ 

m (4 4mg) ^f#fco 
10 TLC : Rf 0.46 (^DD4^;1/A : p<^y-;i/=9 : 1) ; 

NMR : <y 7.15-7.04 (m, IH), 6.64-6.50 (m, 3H), 5.75 (dd, J = 15.0, 6.0 Hz, IH), 
5.50 (dd, J = 15.0, 8.4 Hz, IH), 4.40 (m, IH), 4.10 (m, IH), 4.00-3.55 (m, 4H), 2.99 
(m, IH), 2.80-2.19 (m, IIH), 1.98-1.80 (m, 2H), 1.78-1.61 (m, IH) o 

15 mmmi5 (a) -m^ji s Cc) 

(15a, 13E) -9-:r^V-l 5-t-7'^;i/i^^5^;i/i^U;b:t^ 

i/-ie - (3-p<^;i/7 3:rz;i/) -17, 18, 19, 20-7"h^y;^ 
- 5 -^T- 8 -T'irru:^ h - 1 a -ai>- 1 D t ( 1 5 

a, 1 3E) -9-::t^V- 1 5 - t -ff-JVi^^^J^^i'V M^i/- 1 6 
20 -7a::^;i/-l 7, 18, 19, 2 0 -t^ h 7 8 -T1f 7°d:^ h - 1 

3 - > - 1 - *5 J; t>* t - :r h ^api/ ^ U u >© 

55::fe> ^^ji 5(c) {c:fev^T^i^ ^e>{3iij£^ji 1 tmmomw^n^j^ 

25 -Pfeo 
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mmmi5 (a) 

(15 a, 1 3E) -l-^>^>rxr;i/:;r=3ri^-9-:t=3rV-l 

6-73.n;i.-l 7, 18, 19, 2 O-v^V^yj^-S-T^yu 
;^ 1 3-x> 



TLC : Rf 0.50 (^uuMJ^ : ;^^y-)V= 10:1) ; 
N M R : (5 8.05-8.02 (m, 2H), 7.55 (m, IH), 7.46-7.41 (m, 2H), 7.34-7.18 (m, 5H), 
5.73 (dd, J = 15.3, 6.0 Hz, IH), 5.49 (ddd, J = 153, 8.4, 1.2 Hz, IH), 4.40 (m, IH), 
4.31 (t, J = 6.6 Hz, 2H), 4.02 (m, IH), 3.48 (m, IH), 2.85 (d, J = 6.6 Hz, 2H), 2.68 (m, 
10 IH), 2.45-2.10 (m, 3H), 1.80-1.20 (m, IIH) o 

mmmi5 (b) 

(15 a, 13E) -l-:/^>'>r;i/:*-^e/-9-;t^V-l 5-tKn^ 
6-7xr:;i/-17, 18, 19, 2 0 -t^ 8 -Tif^P 

15 ;^h-13-x> 



TLC : Rf 0.41 (^dd4^;I/A :M-^y-)\y= 10:1) ; 

NMR : (5 7.34-7.19 (m, 5H), 5.73 (dd, J = 15.3, 6.3 Hz, IH), 5.49 (ddd, J = 153, 




O 
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8.4, 1.2 Hz, IH), 4.41 (m, IH), 4.05 (t, J = 6.6 Hz, 2H), 4.03 (m, IH), 3.47 (m, IH), 
2.85 (d, J = 6.6 Hz, 2H), 2.68 (m, IH), 2.45-2.10 (m, 5H), 1.80-1.20 (m, 13H), 0.95 (t, 
J = 7.2Hz,3H)o 

^aiE^iJl 5 (c) 

(15 a:, 1 3E) -1- {2 -T I ^ T-k^M^i/) -9-:t*V-l 
5-1: b-Ddps/- 1 6-7x^;i/- 1 7, 18, 19, 20-7^h7y;i/- 



TLC : Rf 0.10 (^Dnjh;i/A : pi^J^^— ;V= 10:1) ; 
NMR : d 7.32-7.17 (m, 5H), 5.72 (dd, J = 15.6, 6.3 Hz, IH), 5.45 (dd, J = 15.6, 8.7 
Hz, IH), 4.39 (m, IH), 4.19 (t, J = 6.3 Hz, 2H), 4.01 (m, IH), 3.77 (br, 2H), 3.39 (m, 
IH), 2.91-2.78 (m, 2H), 2.66 (m, IH), 2.40-2.10 (m, 3H), 1.75-1.15 (m, IIH) o 

^^Jl 6 

(15 a, 13E) -9-:t=3pv-15-tKn:aei^-16 - (4-7;i/:t 
07xr:;V) -17, 18, 19, 2 0 -7^ h 7 ^ ;V- 5 -^T- 8 -rif 





F 
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mm3 (1) -^w^Lfcit^^ (loomg) X 2— 

^>x^y-;^ (3 7 0mg) :feJ:tJfhUx^;i/T^> (0.071mL) 
f-;)/ (l.3mL) izmm^. 5^^m#bfeo 1 -^^>:^>'^^->"^ 

U7'\/-;V (6 5mg) <^iP^T^?aT- 3 B#P^3t#bfco S 

-arti (1 1 Omg) ^#feo 
10 T L C : R f 0.33 ; 

NMR : (5 7.23-7.15 (m, 2H), 7.06-6.97 (m, 2H), 5.76 (dd, J = 15.0, 5.4 Hz, IH), 
5.50 (dd, J = 15.0. 8.7 Hz, IH), 4.40 (m, IH), 4.27 (s, 4H), 4.10 (m, IH), 3.60 (m, 
IH), 2.98 (m, IH), 2.82 (d, J = 6.0 Hz. 2H), 2.68-2.20 (m, UH). 1.96-1.83 (m. 3H). 
1.78-1.57 (m, 3H), 1.41-1.29 (m, 2H), 0.92 (t, J = 7.2 Hz. 3H) o 

15 

6 (a) -^mmmiQ (k) 

20 

^flS#iJl 6 (a)_ 

(15a, 13E) -9-:t=3pV-15-l:h'P=^r5^-16-7x::z;v-l 
7, 18, 19, 2 0-7^h7y;i/-8-7'if7°n>^ h-1 3-x>^- 4 
- 7 X x > i?; V X ;^ 7^ 
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TLC : Rf 0.57 {^UU-^JVA \ : *= 9 : 1 : O.l) ; 

NMR : (J 7.63-7.56 (m, 4H), 7.48-7.18 (m, lOH), 5.71 (dd, J = 15.4, 5.8Hz, IH), 
5.46 (ddd, J = 15.4, 8.2, l.lHz, IH), 5.17 (s, 2H), 4.40 (m, IH), 3.99 (m, IH), 3.44 (m, 
5 IH), 2.82 (d, J = 6.6Hz, 2H), 2.66 (m, IH), 2.40-2.31 (m, 4H), 220 (m, IH), 1.70- 
1.61 (m, 3H), 1.50-1.20 (m, 6H)o 

mm\^ (b) 

(15 a, 1 3E) - ^-ir^V- \ 5 -b FP=3rS/- 1 6 -7x::i;i/- 1 

10 7, 18, 19, 2 o-7^h^y;i/-8-Tif7'n;^h-l 3-x>^- 3 




T L C : R f 0.48 (^^ity : WM^9-)\^= 1:3); 

NMR : 6 7.61-7.55 (m,2H), 7.48-7.17 (m, llH), 7.05 (m,lH), 5.72 (dd, J = 15.4, 

15 5.8Hz, IH), 5.48 (ddd, J = 15.4, 8.5, l.lHz, IH), 4.40 (m, IH), 4.02 (m, IH), 3.48 (m, 
IH), 2.83 (d, J = 6.6Hz, 2H), 2.72 ( m, IH), 2.59 (t, J = 7.4Hz, 2H), 2.41-2.34 (m, 
2H), 2.21 (m, IH), 1.81-1.62 (m, 3H), 1.54-1.22 (m, 6H) o 
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mmmiG (c) 

(15 a, 13E) -9-:t^V7l5-tKP^i^-16-7xri;i/-l 
7, 18, 19, 2 0-^h7y;i/-8-T^7-D::^h-13-x>^- 2 




T L C : R f 0.39 i^f UUMA J — ;V'= 9:1); 
N M RCCDjOD) : d 130-1.12 (m, 5H), 5.68 (dd, J = 15.3, 6.6 Hz, IH), 5.36 (dd, J = 
15.3, 9.0 Hz, IH), 4.43^.29 (m, 3H). 4.07 (m, IH), 3.45 (m, 2H), 3.38-3.20 (m, IH), 
2.94-2.89 (m, 7H), 2.72 (m, IH), 2.54 (m, IH), 2.44-2.17 (m, 5H), 1.76-1.56 (m, 3H), 
10 1.55-1.18 (m,6H)o 

^#916 (d) 

(15a, 13E) -9-:r*V-15-t:KD^$^-16 - {A:-yM 
D7x^;i.) -17, 18, 19, 2 0-^h^^;i/-5-^r-8-rif 

15 7°DX h - 1 3-3i>^ • 2-'^^-9-y^';v;t=^s/x^;v^;^7'>'^ 




T L C : R f 0.27 (S^^x5^;u) ; 

NMR : (5 7.21-7.12 (m, 2H), 7.07-6.97 (m, 2H), 5.75 (dd, J = 15.0, 6.0 Hz, IH), 
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5.51 (dd, J = 15.0, 8.6 Hz, IHX 4.39 (m, IH), 4.27 (s. 4H), 4.10 (m, IH), 3.61 (m, 
IH), 2.96 (m, IH), 2.82 (d, J = 6.6 Hz, 2H), 2.70-2.14 (m, IIH). 1.99-1.82 (m, 3H), 
1.79-1.55 (m, 2H), 1.40-1.22 (m, 4H), 0.90 (t, J = 7.0 Hz, 3H) o 

^^J16 (e) 

(15a, 13E) -9-:^drV-15-th'D:^S/-16 - (4-7;i/:t 
P7xrz;i/) -17, 18, 19, 20-7^h7y;i/-5-^r-8-T1f 




T L C : R f 0.29 iW^^'f'^^) ; 

NMR : <S 7.21-7.13 (m, 2H), 7.06-6.97 (m, 2H), 5.75 (dd, J = 15.0, 6.0 Hz, IH), 
5J0 (dd, J = 15.0, 8.4 Hz, IH), 4.39 (m, IH), 4.27 (s, 4H), 4.10 (m, IH), 3.61 (m, 
IH), 2.97 (m, IH), 2.82 (d, J = 6.6 Hz, 2H), 2.68-2.16 (m. IIH), 1.97-1.83 (m, 3H), 
1.76-1.55 (m, 2H), 1.40-1.20 (m, 6H), 0.89 (t, J = 7.0 Hz, 3H)o 

mmmi6 (f) 

(15 a, 13E) -9-:r^V-l 5-t h'n=^i^-l 6 - (4:-7M 
P7x^;V) -17, 18, 19, 2 0-^h^y;v-5-5^T-8-T1f 
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T L C : R f 0.26 : ^y-Jl= 2 0:1) ; 

NMR : <5 7.22-7.12 (m, 2H), 7.07-6.97 (m, 2H), 5.75 (dd, J = 15.3, 5.4 Hz, IH), 
5.51 (dd, J = 15.3, 8.4 Hz, IH), 4.45-436 (m, IH), 4.26 (s, 4H), 4.18-4.07 (m, IH), 
5 3.70-3.57 (m, IH), 3.02-2.90 (m, IH), 2.82 (d, J = 5.4 Hz, 2H), 2.70-2.50 (m, 4H), 
2.45 (t, J = 7.2 Hz, 2H), 2.40-2.18 (m, 5H), 1.98-1.86 (m, 3H), 1.80-1.50 (m, 3H), 
1.40-1.20 (m, 8H), 0.89 (t, J = 7.2 Hz, 3H)o 

mmmie (g) 

10 (15a, 13E) -9-:r^V-l 5-bKD^>>-l 6- (4-7;i/;t 
P7ai^;i/) - 1 7, 18, 1 9, 2 0-5^h^>';i/-5-5=-T-8-Tif 




15 TLC : Rf 0.69 (^DD5l^;i/A : ^>5'y'-;i/=9 : 1) ; 

NMR : <y 7.21-7.14 (m, 2H), 7.04-6.97 (m, 2H), 5.75 (ddd, J = 15.0, 5.4, 1.2 Hz, 
IH), 5.53 (dd, J = 15., 8.7 Hz, IH), 4.73-4.65 (m, 2H), 4.39 (m, IH), 4.13 (m, IH), 
3.58 (m, IH), 3.39-3.24 (m, IH), 3.20-3.10 (m, IH), 3.06 (m, IH), 2.93-2.77 (m, 5H), 
2.71-2.15 (m, 9H), 2.00-1.89 (m, 2H), 1.78-1.42 (m, 3H), 1.40-1.20 (m, 8H), 0.95- 
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0.82 (m, 3H)o 

mmmi 6 (h) 

(15a, 13E) -9-;t^V- 1 5-b HD^S/-1 6- (4-7;i/;r 
5 D7x-;i/) -17, 18, 19, 2 0-7^h^y;i/-5-^7'-8-T-lf 




TLC : Rf 0.71 (^nD5t;;VA : ^^y— ;i/=9 : 1) ; 
10 NMR : 5 7.22-7.12 (m, 2H), 7.06-6.96 (m, 2H), 5.76 (dd, J = 15.3, 5.4 Hz, IH), 
5.52 (dd, J = 15.3, 8.7 Hz, IH), 4.70 (s, 2H), 4.43-4.35 (m, IH), 4.18-4.07 (m, IH), 
3.70-3.50 (m, 3H), 3.41-3.32 (m, 2H), 3.09-2.97 (m, IH), 2.81 (d, J = 6.6 Hz, 2H), 
2.72-2.5 (m, 2.5-2.2 (m, 9H), 2.01-1.89 (m, 2H), 1,80-1.58 (m, IH), 1.58-1.41 
(m, 2H), 1.41-1.22 (m, 6H), 0.90 (t, J = 7.2Hz, 3H) o 

15 

^^Jl 6 (i) 

(ISa, 13E) -9-:t=3rV-l 5-t KP=3rS/- 1 6- (4-7;i/;t 
D7x^;V) -17, 18, 19, 2 0-5^ h^y^lz-S-^^'-S-rif 
rD:?^ h- 1 3-x>^ . N-3i5";i/-N- (2-i^3i5^;i/7'^/a:f-;i/) 

20 :!!j;wN'^-<;vp<5^;i^j^>^x>'^ 
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TLC : Rf 0.29 (iJ'nD4^;i/A : ;i/= 9 : 1) ; 

NMR : <y 7.25-7.10 (m, 2H), 7.05-6.95 (m, 2H), 5.76 (dd, J = 15.0, 5.4 Hz, IH), 
5.60-5.45 (m, IH), 4.79 and 4.71 (s, 2H), 4.38 (q, J = 6.0 Hz, IH), 4.12 (q, J = 7.2 Hz, 
IH), 3.65-3.50 (m, IH), 3.45-3.20 (m, 4H), 3.10-2.95 (m, IH), 2.82 (d, J = 6.0 Hz, 
2H), 2.75-2.40 (m, lOH), 2.40-2.15 (m, 4H), 2.05-1.85 (m, 2H), 1,80-1.60 (m, IH), 
1.22 and 1.12 (t, J = 7.2 Hz, 3H), 1.05 (t, J = 7.2 Hz. 3H), 1.04 (t , J = 7.2 Hz, 3H)o 

mmmie (.i) 

(15 a, 1 3E) 1 5-k \'U^^>- 16 - (4-7;l/:t 

D7xr:;i/) -1 7, 18, 1 9 , 2 0 -t^ h 7 y ;V- 5 -^T- 8 -Tif 
yuy(.h-l 3-3iym- 2- (2- {i?yu\^JlT^>>) T-iz^M^i^) 




TLC : Rf 0.47 (^DD7}>;i/A : ^^y-;i/=9 : 1) ; 
NMR : (5 7.21-7.15 (m, 2H), 7.04-6.97 (m, 2H), 5.76 (dd, J = 15.3, 5.7 Hz, IH), 
5 JO (ddd, J = 15.3, 8.4, 1.0 Hz, IH), 4.40 (m, IH), 4.37-4.20 (m, 4H), 4.10 (m, IH), 
3.60 (m, IH), 3.35 (s, 2H), 2.97 (m, IH), 2.80 (d, J = 6.0 Hz, 2H), 2.65-2.19 (m, 13H), 
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1.97-1.84 (m, 3H), 1.78-1.40 (m, 5H), 0.88 (t, J = 7.5 Hz, 6H) o 

mmmie (k) 

(15a, 13E) -9-:t^V-l 5-t Kn^Sy- 1 6- {A-yM 
5 P7:c-;i/) -17, 18, 1 9, 2 0-7^h7y;v-5-5^7'-8-:rif 
T'n;^ h- 1 3-x>^ • 2 - (2- (>:;x^;i/T^>') T-fe^;i/:t=^E^i^) 



TLC : Rf 0.46 (^nP3}^;i'A : p<^y'-;i/=9 : 1) ; 
10 NMR : (5 7.20-7.14 (m, 2H), 7.06-6.95 (m, 2H), 5.75 (dd, J = 15.3, 5.7 Hz, IH), 
5.50 (dd, J = 15.3, 8.4 Hz, IH), 4.42-4.20 (m, 5H),4.10 (m, IH), 3.60 (m, IH), 3.34 (s, 
2H), 2.97 (m, IH), 2.80 (d, J = 7.0 Hz, 2H), 2.70-2.17 (m, 13H), 2,00-1.83 (m, 3H), 
1.70 (m, IH), 1.06 (t, J = 7.2 Hz, 6H)o 

15 mmmii 

(15a, 1 3E) -9-:t:^V-l ^-\LYX2^i/-\ 6- (4-7;^5^ 
uyjL-)V)-n, 18, 1 9, 2 0-5^h7y;i/-5-5^T-8-T-!f 




o 



13 



F 
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5 T L C : R f 0.31 : Mxf-;i/= 1:4); 

NMR : 6 12\-l.n (m, 2H), 7.06-6.96 (m, 2H), 5.81-5.69 (m, 3H), 5.50 (dd, J = 
15.3, 8.4 Hz, IH), 4.39 (m, IH), 4.10 (m, IH), 3.61 (m, IH), 3.00-2.78 (m, 3H), 2.69- 
2.17 (m, IIH), 2.00-1.50 (m, 4H), 1.40-1.19 (m, lOH), 0.88 (t, J = 7.2 Hz, 3H) o 

10 2 0 

(9 a, 11a, 15a, 13E) -9-t:KD^i^-l 1, 15-lf;^ (t^ 
Yy\LYu\f:yy-2—{ -16- ( 3 h^S^^ ^^^^^^ x- 

;v) -17, 18, 19, 2 0-7^ h7y;i/-5-^rrD:^ h- 1 3-3^ 




(9a, 11a, 15a, 1 3 E) - 9 - 1 Ko^rS^- 1 1 , 15-tf;^(x 

h7t h'Pt^7>-2-^;v;r=^i/) -16- {3-^v^ty^^)^y^~ 

-17, 18, 19, 2 0-xh7.y;i/-5-^T7-n;^h-13-x 
>^ • p<^;i/x;^x;i/ (5 g ; woooA)3980-^®##^«J2 8fB*©'fb-^W ® 
(8mL) ^?^(3 2N7X^'fb:f-h Ue7A7jC'M (8.1m L) Mx. 
feo 1.5 I^P^^#bfco SJiSm-^^^K^^bt 2 

^^jp^T^^-ffit^u Mx^;i/-r-*tmbfeo mmmtmi-km^'t^^ 
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T L C : R f 0.55 (I^^x5=-;i/) ; 

NMR : (5 7.3-7.1 (m, 4H), 5.7-5.3 (m, 2H), 4.8-3.1 (m, 9H), 3.5-3.1 (m, 5H), 3.0- 
2.0 (m, lOH), 2.0-13 (m, 18H)o 

5 

mm 2 1 

(9a, 11a, 15a, 1 3 E) - 9 - 1 KD:^rS^- 1 1 , 15-1^:5^(7^ 
h7t h'Dt^7>-2-^;i/:t^i^) -16- {3-^v^->^f-)^y:^=- 
-17, 18, 19, 2 0-7^h^>';V-5-^TrD>^b-13-J^ 

10 ym- 2-^i-y^)^:t^i'^'^}^=^^y'}^ 




mm2 oi:^mLfcih^^(Di^^^)^^-)^^'^^ ^* (1 6mL) mmi^. 

Ji-ym.' 2-:/n^j:^;i/x;^7^;i/ (2.35 g) s B^ihi'V^)^^^ (12 1 
mg) m.i3^)^h. (l.67g) Mtfeo S^S?g^i^^5 0»Cf2I^F^m#b 

xf-;v=l.: 1) fcJ:orMiiU TfBi^M**1-^^®<l^^^ (6.33g) 

20 T L C : R f 0.43 (^^-y-V : WM:^f-)^= 1:1); 

NMR : (57.3-7.1 (m,4H), 5.7-5.3 (m,2H), 4.75-4.45 (m,2H), 4.42 (s,2H), 4.27 (s, 
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4H), 4.3-3.7 (m, 3H), 3.5-3.2 (m, 5H), 3.0-2.7 (m, 2H), 2.6-2.4 (m, 6H), 2.33 (t, J = 
7.2 Hz, 2H). 23-2.0 (m, IH), 2.0-1.2 (m, 31H), 0.90 (t. J = 7.2 Hz, 3H)o 

###J 2 2 

5 (11a, 15 a, 13 E) -9-;4-^V-ll, 1 5 - 1::^ (x h ^ t 
nlf^>-2-^;i/:t^i^) -16 - (3-^ h=¥S/^^;V7x^;i/) -1 
7, 18, 19, 2 0-7^b7y;U-5-^T7°P;^h-l 3-j:>^- 2 



10 #%^J 2 1 T'^ia b fc-fb-^^ (6.33 g ) ®|^^x^;i/ ( 2 8 m L) 

^i^T-^N S^-f vrDt:;i/ai^;i/r^> (8.35mL) ^JP^feo S-^tJCH^ 
'fbM • \^Vi^>^i^ (3.82g) K ( 1 4mL) 

(5.12 g) ^t#feo 
T L C : R f 0.50 (^^V-> : lf^3^5';i/= 1:1); 
NMR : (57.3-7.1 (m, 4H), 5.8-5.25 (m, 2H), 4.8-4.5 (m, 2H), 4.42 (s, 2H), 4.4-3.75 
20 (m, 8H), 3.55-3.2 (m, 5H), 3.0-2.65 (m, 3H), 2.65-2.4 (m, 7H), 2.4-2.05 (m, 4H), 
1.95-1.2 (m, 28H), 0.88 (t, J = 7.2 Hz, 3H)o 
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ilia, 15 a, 13E) - 9 -;t=3rV- 1 1 , 1 5 -i^ t h*D^i/- 1 
6_ (3-^ -17, 18, 19, 20-7^h-7y 



##^J2 (5.12g) (2 6mL) > 1, 2 

h:^^i>:i:^> (2 6mL) ^ r-tz h-h U;i/ (2 6mL) tg-a-?§^tCs 
10 Q.lNUm (2 6mL) =^iDX.fco 3 S^CT' 3 BtP^^^bfeo M 

^x5^;i/=l : 3-»l : 4-»l^^x5^;i/) (c: J;oT)liMU TIBtlSfit^* 
15 -rS^^BJ^^ (2.71 g) ^^#feo 

T L C : R f 0.33 {BM^'^J^) ; 

NMR : 57.30 (t, J = 8.1 Hz, IH), 7.23-7.11 (m, 3H), 5.76 (dd, J = 15.3, 6.0 Hz, IH), 
5.53 (dd, J = 153, 8.4 Hz, IH), 4.48-4.39 (m, 3H), 4.26 (s, 4H), 4.00-3.90 (m, IH), 
3.42 (s, 3H), 3.15-3.08 (br, IH), 2.91 (dd, J = 13.5, 5.4 Hz, IH), 2.83 (dd, J = 13.5, 
20 6.9 Hz, IH), 2.70 (dd, J = 18.6, 7.5 Hz, IH), 2.65-2.50 (m, 2H), 2.52 (t, J = 7.2 Hz, 
2H), 2.44 (t, J = 7.2 Hz, 2H), 2.36 (t, J = 7.2 Hz, 2H), 2.40-2.13 (m, 4H), 1.95-1.82 
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(m, 3H), 1.74-1.60 (m, 3H), 1.40-1.20 (m, lOH), 0.89 (t, J = 7.2 Hz, 3H) o 

mmmi 8 (a) - l 8 (g) 

mmmis (a) 

(lla, 15a, 13E) -9-;t^V-l 1, 1 5 -i^t Kd^S/- 1 
10 6- (3-^ h=3r^>^^;i/7x-;i/) - 1 7, 18, 19, 20-7^h7y 




TLC : Rf 0.63 (^DD7j^;i/A : ^^^-;^=9 : 1) ; 
NMR : 57.33-7.10 (m. 4H), 5.74 (s, 2H), 5.73 (dd, J = 15, 6.0 Hz, IH), 5.53 (ddd, J 
15 = 15, 8.7, 0.7 Hz, IH), 4.48-4.37 (m, 3H), 3.94 (m, IH), 3.42 (s, 3H), 2.90 (dd, J = 13, 
5.6 Hz, IH), 2.83 (dd, J = 13, 6.9 Hz, IH), 2.70 (ddd, J = 19, 7.5, 1.1 Hz, IH), 2.62- 
2.43 (m, 6H), 2.38-2.12 (m, 3H), 1.95-1.81 (m, 3H), 1.74-1J9 (m, IH), 1.21 (s, 9H) o 

^l^^Jl 8 (b) 

20 (lla, 15a, 1 3E) -9-;t^V-l 1, 1 5 -i^b Fn^ix- 1 
6- (3-:^V^i/^^)]/yj^=-Jl) -17, 18, 19, 20-5^h^y 
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TLC : Rf 0.63 (^D04^;i/A : ^^y-;V=9 : 1) ; 
NMR : (J 7.33-7.09 (m, 4H), 6.75 (q, J = 5.4 Hz, IH), 5.73 (dd, J = 15, 6.3 Hz, IH), 
5 5.53 (dd, J = 15, 8.6 Hz, IH), 4.63 (m, IH), 4.48-4.34 (m, 3H), 3.94 (m, IH), 3.41 (s, 
3H), 2.88 (dd, J = 14, 5.6 Hz, IH), 2.82 (dd, J = 14, 6.9 Hz, IH), 2.69 (ddd, J = 19, 
7.6, 1.0 Hz, IH), 2.64-2.41 (m, 6H), 2.37-2.12 (m, 3H), 1.98-1.17 (m. 14H), 1.51 (d, J 
= 5.4Hz,3H)o 

10 mmmi8 (c) 

(11 a, 15 a, 1 3E) -9-:4-^V-l 1, 1 5 KD^i-- 1 
6_ (3_p< i.dp5/p{5^;i/7xx;i') - 1 7, 18, 19, 20 -7^ h^^ 
)],-5-^TyUy(. h-1 3-x>^- N, N-9:r.f-)VTK^i3M::i}V 




T L C : R f 0.18 (S^^Ji^;i/ : p< ^ y^-)^= 5 0:1) ; 

NMR ; (5 7.3-7.1 (m, 4H), 5.76 (dd, J = 15, 6Hz, IH), 5.55 (dd, J = 15, 8Hz, IH), 

4.70 (s, 2H), 4.42 (s, 2H), 4.5-4.4 (m, IH), 3.90 (q, J = 8Hz, IH), 3.41 (s, 3H), 3.37 (q, 
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J = 7Hz, 2H), 3.24 (q, J = 7Hz, 2 H), 2.95-2.8 (m, 2H), 2.69 (dd, J = 18, 7Hz, IH), 
2.65-2.5 (m, 6H), 2.4-2.1 (m, 4H), 2.4-1.8 (m, br), 2.0-1.8 (m, 2H), 1.75-1.6 (m, IH), 
1.22 (t, J = 7Hz, 3H), 1.15 (t, J = 7Hz, 3H)o 

5 mmmiQ (d) 

(11a, 15a, 13E) -9-:t^V-l 1, 1 5 -i^b KDdpe.- 1 
6- (3-^ h^i/^5";b7a^-;i/) -17, 18, 19, 20-5^b^y 



10 T L C : R f 0.28 {WB^^}^) ; 

NMR : (J 7.3-7.1 (m, 4H), 5.76 (dd, J = 15, 6Hz, IH), 5.53 (dd, J = 15, 8Hz, IH), 
4J-4.4 (m, 3H), 4.27 (s, 4H), 3.94 (brq, IH), 3.42 (s, 3H), 3.05-3.0 (br, IH), 2.91 (dd, 
J = 14, 6Hz, IH), 2.83 (dd, J = 14, 7Hz, IH), 2.70 (dd, J = 18, 7Hz, IH), 2.65-2.5 (m, 
2H), 2.51 (t, J = 7Hz, 2H), 2.45 (t, J = 7Hz, 2H), 2.4-2.1 (m, 4H), 2.08 (s, 3H), 1.95- 

15 1.8 (m, 3H), 1.8-1.6 (m, lH)o 

mmmis (e) 

(1 1 a, 15 a, 1 3E) -9-;^-^V-l 1, 1 5-i^b 
6- (3-^ h^i/p<5^;i/7:n-;u) -17, 18, 19, 20-7"h^^ 
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T L C : R f 0.32 (f^^x^;!/) ; 

NMR : d 7.92-7.88 (in,2H), 7.65-7.59 (m,lH), 7.52-7.46 (ni,2H), 7.34-7.10 (na, 
4H), 5.77 (dd, J = 15.6, 5.7 Hz, IH), 5.54 (dd, J = 15.6, 8.4 Hz, IH), 5.35 (s, 2H), 
5 4.50-4.38 (m, 3H), 4.00-3.89 (m, IH), 3.41 (s, 3H), 2.87-2.54 (m, 9H), 2.41-2.18 (m, 
3H), 2.04-1.84 (m, 3H), 1.78-1.65 (m, lH)o 

mmmis if) 

(lla, 15a, 13E) -9-:r^V-ll, 1 5 -t/liYV^iy- 1 
10 6- (3-p< h:3pS/^5=-;i/7x-;i/) -17, 18, 19, 20-7^h^y 




T L C : R f 0.30 (M^^^)^) i 
15 N M R : <5 7.35-7.12 (m, 4H), 5.75 (dd, J = 15.0, 5.7 Hz, IH), 5.53 (dd, J = 15.0, 8.4 
Hz, IH), 5.07 (m, IH), 4.56 (s, 2H), 4.47-4.37 (m, 3H), 3.93 (m, IH), 3.42 (s, 3H). 
3.05-2.50 (m, lOH), 2.39-2.14 (m, 4H), 1.98-1.83 (m, 3H), 1.78-1.60 (m, IH), 1.25 (d, 
J = 6.3Hz,6H)o 
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^jj^Jl 8 (g) 

(11a, 15 a, 1 3E) -9-:t^V- 11,1 S-S^t Kn^S/- 1 
6- (3-^ h^S/^^;i/7x-;i/) -17, 18, 19, 20 -5^ 

5 :t^i/^^J\y:r.Xy^)\/ 



T L C : R f 0.34 (i^^J^^^I/) ; 

NMR : 5 7.3-7.1 (m, 4H), 5.76 (s, 2H), 5.75 (dd, J = 15, 6Hz, IH), 5.53 (dd, J= 15, 
8Hz, IH), 4.5-435 (m, 3H), 3.93 (brq, IH), 3.42 (s, 3H), 3.4-3.2 (m, 4H), 2.95-2.8 (m, 
10 2H), 2.70 (dd, J = 19, 8Hz, IH), 2.65-2.45 (m, 6H), 2.4-2.1 (m, 4H), 1.95-1.8 (m, 4H), 
1.75-1.6 (m, IH), 1.2-1.05 (m, 6H)o 

^jfe^J18 (h) 

(11a, 15 a, 1 3E) -9-:t=3s^V- 1 1, 1 5 -i^ t h*n^S/- 1 
15 6- (3-^ h^i^P<^;i/7xr:;i/) - 1 7, 18, 19, 20-7^h^y 





T L C : R f 0.36 (S^^ J:5^;i/) 
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N MR : 6 7.35-7.12 (m, 4H), 5.73 (dd, J = 15.0, 6.0 Hz, IH), 5.51 (dd, J = 15.0, 8.0 
Hz, IH), 450 (s, 2H), 4.43-4.35 (m, 3H), 3.99-3.88 (m, IH), 3.42-3.20 (m, 4H), 2.89- 
2.15 (m, IIH). 1.95-1.60 (m, 6H), 1.47 (s, 9H)o 

mmmis a) 

(11 a, 15 a, 13E) -9-:^^V-l 1, 1 5 -i^t n^^S— 1 
6- (3-p< h:;^>>^^;V7xr:;i/) -17, 18, 19, 20-7^h^y 




T L C : R f 0.44 ; 

N M R : (5 7.36-7.12 (m, 4H), 5.76 (dd, J = 15.0, 5.4 Hz, IH), 5.53 (dd, J = 15.0, 8.4 
Hz, IH), 5.10-4.97 (m, IH), 4.47-4.38 (m, 3H), 3.99-3.87 (m, IH), 3.42 (s, 3H), 2.97- 
2.14 (m, 12H), 1.97-1.61 (m, 7H), 1.46 (d, J = 7.2 Hz, 3H), 1.27 and 1.23 (d, J = 7.0 
Hz,6H)o 

mmmi8 (j) 

(11a, 15a, 1 3E) -9-:t^V-l 1, 1 5 1 
6_ (3-p< bdt^i/^^;V7i-;i/) -17, 18, 19, 20 -xh^^' 
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T L C : R f 0.37 ; 

N M R : <5 7.92 (d, J = 8.4 Hz, 2H), 7.63-7.57 (m, IH), 7.51-7.44 (m, 2H), 7.31-7.25 
(m, IH), 7.19-7.10 (m, 3H), 5.95 (q, J = 7.20 Hz, IH), 5.74 (ddd, J = 153, 5.7, 4.2 Hz, 
5 IH), 5.52 (ddd, J = 15.3, 7.5, 1.8 Hz, IH), 4.47-4.35 (m, 3H), 4.09-3.94 (m, IH), 3.41 
(s, 3H), 3.02-2.13 (m, 14H), 1.97-1.65 (m, 4H), 1.52 (d, J = 7.2 Hz, 3H)o 

rnmmis (k) 

(11 a, 15 a, 1 3E) -9-:t^V-l 1, 1 5 -i^b h'D^i/- 1 
10 6- (3-p< h^i/^^;i/7x-;i') -17, 18, 19, 2 




TLC : Rf 0.36 (^□D7jv;i/A : ^^y— ;i/= 10:1) ; 
N M R : 7.32-7.15 (m, 4H), 5.74 (dd, J = 15.3, 6.3 Hz, IH), 5.53 (dd, J = 15.3, 8.7 
15 Hz, IH), 4.62 (s, 2H), 4.42 (m, 2H), 4.39 (m, IH), 3.94 (m, IH), 3.76 (s, 3H), 3.41 (s, 
3H), 3.24 (brs, IH), 2.91-2J1 (m, SH), 2.41-2.14 (m, 4H), 1.95-1.83 (m, 3H), 1.74- 
1.62 (m, 2H)o 

^^J18 (1) 
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(11a, 15 a, 13E) -9-:t^V-ll, 1 5 ->:^b h^n^^ri^- 1 
6- (3-p( h:^pi/^5=-;i/7x-;v) -17, 18, 19, 20-xh7y 




T L C : R f 0.36 (m^^^)^) I 

NMR: d 7.3-7.1 (m, 4H), 5.77 (dd, J = 15, 6Hz, IH), 5.53 (dd, J = 15, 8Hz, IH), 
4.5-4.4 (m, 3H), 4.25 (s, 4H), 4.0-3.9 (brq, IH), 3.42 (s, 3H), 2.92 (dd, J = 14, 5Hz, 
IHX 2.84 (dd, J = 14, 7Hz, IH), 2.70 (dd, J = 19, 8Hz, IH), 2.65-2.5 (m, 2H), 2.50 (t, 
10 J = 7Hz, 2H), 2.45 (t, J = 7Hz, 2H), 2.33 (t, J = 7Hz, 2H), 2.4-2.1 (m, 5H), 1.95-1.8 
(m, 3H), 1.75-1.5 (m, 3H), 1.4-1.2 (m, 18H), 0.87 (t, J = 7 Hz, 3H) o 

mmmis (m) 

(lla, 15 a, 13E) - 9 -:t:^rV- 1 1 , 1 5 -i^t Fn:3ri^- 1 
15 6- (3-^V^i^^^)l^y3i=.)]/) -17 y 18, 19, 
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T L C : R f 0.35 (B^^x5^;i/) ; 

N M R : (5 7.3-7.1 (m, 4H), 5.74 (dd, J = 15, 6Hz, IH), 5.52 (dd, J = 15, 8Hz, IH), 
4.5-4.3 (m. 3H), 4.26 (s, 4H), 4.0-3.9 (m, IH), 3.42 (s, 3H), 3.35-3.3 (br, IH), 2.89 
5 (dd, J = 14, 6Hz, IH), 2.81 (dd, J = 1 4, 7Hz, IH), 2.70 (dd, J = 19, 8Hz, IH), 2.65- 
2.5 (m, 2H), 2.52 (t, J = 7Hz, 2H). 2.47 (t, J = 7Hz, 2H), 2.5-2.4 (br, IH), 2.4-2.15 (m, 
5H), 1.95-1.8 (m, 3H), 1.75-1.55 (m, 3H), 1.4-1.2 (m, 6H), 0.90 (t, J = 7Hz, 3H) o 

mmmiQ (n) 

10 ( 11 a, 1 5 a, 1 3 E) 1, 1 5 \^u^iy- 1 

6- (3-^ hdrS/^5^;V7xr:;i/) -17, 18, 19, 20-5^b^y 




15 T L C : R f 0.22 {^^"^y : |^^x^;i/= 1:1); 

N M R : <y 7.35-7.10 (m, 4H), 5.76 (dd, J = 15.3, 5.7 Hz, IH), 5.53 (dd, J = 15.3, 8.7 
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Hz, IH), 4.48-4.38 (m, 3H), 4.27 (s, 4H), 3.96 (m, IH), 3.42 (s, 3H), 3.00-2.80 (m, 
3H), 2.78-2.40 (m, 7H), 2.39-2.13 (m, 6H), 1.96-1.80 (m, 3H), 1.78-1.57 (m, 3H), 
1.40-1.20 (m, 8H), 0.88 (t, J = 7.0 Hz, 3H)o 

5 mmmis (o) 

(1 la, 15a, 1 3E) -9-;t=?rV-l 1, 1 Hn^^i^-l 
6- (3-p< h=^i'><^;i/7in;i/) -17, 18, 19, 20-7^h^y' 



10 




T L C : R f 0.23 (^^■t?-^ : i^^xf-;i/= 1:1); 
NMR : d 7.36-7.12 (m, 4H), 5.76 (dd, J = 15.0, 6.0 Hz, IH), 5.53 (dd, J = 15.0, 8.0 
Hz, IH), 4.44-439 (m, 3H), 4.27 (s, 4H), 3.96 (m, IH), 3.42 (s, 3H), 2.99-2.80 (m, 
3H), 2.78-2.40 (m, 7H), 2.39-2.12 (m, 6H), 1.95-1.80 (m, 3H), 1.77-1.60 (m, 3H), 
15 1.39-1.19 (m, 12H), 0.88 (t, J = 6.9 Hz, 3H)o 

mmmi s (p) 

(lla, 15 a, 1 3E) -9-3|-:aE^V-l 1, 1 5 -i^t Hn^i/- 1 
6- (3-p< h:^i^p{^;V7x-;i/) -17, 18, 19, 2 0-7^h^y 
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HO 




°^CH 



T L C : R f 0.58 (mB^^)^) ; 

NMR : (S 7.4-7.1 (m, 4H), 6.0-5.8 (m, IH), 5.78 (dd, J = 16, 6 Hz, IH), 5.53 (dd, J 
= 16, 8 Hz, IH), 5.4-5.25 (m, 2HX 4.7-4.6 (m, 4H), 4.5-4.4 (m, 3H), 4.0-3.85 (m, IH), 
5 3.42 (s, 3H), 3.0-2.8 (m, 2H), 2.72 (dd, J = 19, 10 Hz, IH), 2.65-2J (m, 6H), 2.4-2.1 
(m, 4H), 2.0-1.6 (m, 5H)o 

mmmi8 (g) 

(1 la, 15 a, 13E) -9->ir^V-l 1, 1 5 -i^b KD^i^- 1 
10 6- (3-p< h^iy^f-;i'7x-;i/) -17, 18, 19, 20-7^h^y 



T L C : R f 0.25 : |^^x^;i/= 1:4); 

NMR : <y 7.35-7.10 (m, 4H), 5.81-5.69 (m, 3H), 5.52 (dd, J = 15.0, 8.7 Hz, IH), 
15 4.48-4.37 (m, 3H), 3.95 (to, IH), 3.42 (s, 3H), 3.10 (bs, IH), 2.92-2.42 (m, 9H), 2.40- 
2.11 (m, 6H), 1.97-1.80 (m, 3H), 1.78-1.58 (m, 3H), 1.40-1.20 (m, lOH), 0.88 (t, J = 
7.2Hz,3H)o 

##^J 2 3 
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(11a, 15a, 1 3E) -9-:t=^V-l 1, 15-lf;^ (xh^bh* 
U\:^y>-2-^M^iy) -16- ( 3 -pi h^i^^i x-;l/) -1 
7, 18, 19, 2 O-T^h^y^lz-S-^T^rn:^ h- 1 3-x>^ • 2 




^>_2->r;i/;r=3pS^) -2-:ra^xt$'>ffiV^"rs ##^J2 1^##^2 
T L C : R f 0.51 {^^1)-> : @^^x^;i/= 1 : 1 ) o 

mmm 1 9 

(1 la, 15a, 13E) 1, 1 5-i^fcFP^ix-l 

6- (3-^ h^S/^5^;^>'xr:;i/) - 1 7, 18, 19, 20-7"h^>' 




T L C : R f 0.35 : p< ^ ^ -;^= 19:1) ; 
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NMR : d 7.32-7.11 (m, 4H), 5.77 (dd, J = 15.3, 5.7 Hz, IH), 5.54 (dd, J = 15.3, 8.1 
Hz, IH), 4.48-438 (m, 3H), 4.22-4.17 (m, 2H), 4.00-3.90 (m, IH), 3.82-3.75 (m, 2H), 
3.42 (s, 3H), 3.12-2.91 (br, IH), 2.92 (dd, J = 13.5, 5.4 Hz, IH), 2.84 (dd, J = 13.5, 
6.9 Hz, IH), 2.71 (dd, J = 18.9, 7.5 Hz, IH), 2.65-2.50 (ra, 2H), 2.52 (t, J = 7.2 Hz, 
5 2H), 2.47 (t, J = 7.2 Hz, 2H), 2.45-2.15 (m, 5H), 1.95-1.8 0 (m, 3H), 1.76-1.60 (m, 
lH)o 

#%1^J2 4 

(9 a, 11a, 15 a, 1 3 E) - 9 - h U p<5^;i/^> 1 1 , 

10 (t^ h^t KDlf^>-2->r;i/:^^i/) -16- (3-7«h^ 

i/p<^;i/7x-;i/) -17, 18, 19, 2 o-7"h^y;i/-5-5^TrD 



2 0 l^m^Ltzih^!^ ( 6 8 0 mg) OMTky" h^bKD77>(5 
15 mL) mmi^. T;i/=f>#H^T> ^ST* h U > (0.94mL) . 

'fbh U^5^;i/i^U;i/ (0.57inL) :isJ:V^mMM(09^9-J)^T^^\:^^)i^>^m 

T L C : R f 0.45 («a^^;i/) o 
##^J2 5 



TMSq 
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(9 a, 11a, 15 a, 1 3E) -9-tKD^S^-l 1, 1 5 - fcTX (5^ 
h7t KDt:7>-2-^;i/:t^i^) -16- (3-p< h=^^p<5^;i/7x^ 
;v)-17, 18, 19, 2 0-7^h7y;i/-5-f-7'rn;^h-13-x 



##0!l2 4"^SIt3gbfc<b-^x hUx^;i/T^> (O.iSmL)^ 7xy-;i/ 

(5 3mg) cr,T-\z h-hV)im^ (3mL) t^ r;^^f>#fflMT^ 
f 1 -t h'n=^S/'^>^/ h Ur^/-;i/ (5 0mg) h l-x5^;i/-3- [3 

- iP/-^)]yT^y) yuifjv} ^ 'Um^ ( 1 4 2iiig) <^ 

^jVijyA^u-^hif^y^- (^^iy> : l^^x^;i/= 1:1) {::<toT 
MMU TlBtlttfa^^l-^^S^^tl (1 1 5mg) 
15 T L C : R f 0.35 (^^t>-> : @^^x5=-;i/= 1 : 1 ) o 

I^^J2 0 

(11a, 15 a, 1 3E) -9-:t^V-l 1, 1 5-i^t h'D^Sy-1 
6- (3-p< hdrS/p<5^;i/7x-;i/) -17, 18, 19, 20-7^h^y 
20 ;i/-5-5^TrD;3^ h- 1 3-x>^ • 7x-;i/x>;x;i/ 



5 
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5 T L C : R f 0.34 (Mx5^;V) ; 

NMR : (5 7.4-7.0 (m, 9H), 5.74 (dd, J = 15, 6Hz, IH), 5.51 (dd, J =15, 8Hz, IH), 
4.5-4.3 (m, 3H), 3.93 (brq, IH), 3.42 (s, 3H), 3.2-3.1 (b^ IH), 2.88 (dd, J = 14, 6Hz, 
IH), 2.80 (dd, J = 14, 7Hz, IH), 2.75-2.5 (m, 7H), 2.4-2.1 (m, 4H), 2.1-1.95 (m, 2H), 
2.0-1.85 (m, IH), 1.8-1.6 (m, lH)o 

.0 

mmmz i 

(11a, 15a, 1 3E) -9-:r:5rV-l 1, 1 5 -i^h KDdp^'- 1 
6- (3-^ h^i/^^)l^y=^~)^) -17, 18, 19, 20-7"h^y 




ii]5ig«?!ii8 (p) ■^mmbitit'^m (esmg) ©MTkxh^t h'D7^ 

> (l.5mL) mmi:^. T)Vdlymm^y. mUlry'V^^T. (hU7x-;v 
7t^:^7>(» nvVtfh (0) (15mg) ^Sp;lfco ?B'^tit:^;v*';> 
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^;7^-_ : 1 0 0 : 1) CJ:o-C)iMl'> Ti3t)14^t^ 

t1-?)*^Ha'fb^tJ (5 2mg) ^Hfco 
5 TLC : Rf 0.30 (t^^DDTj^^A : pi^^->'^ : B^^=4 5 : 5 : 1) ; 

NMR : <y 7.3-7.1 (m, 4H), 5.80 (dd, J = 15, 6Hz, IH), 5.57 (dd, J = 15, 8Hz, IH), 

4.58 (s, 2H), 4.47 (s, 2H), 4.5-4.4 (m, IH), 4.0-3.9 (m, IH), 3.23 (s, 3H), 2.93 (dd, J = 

14, 5Hz, IH), 2.81 (dd, J = 14, 7H z, IH), 2.8-2.5 (m, 7H), 2.5-2.2 (m, 3H), 2.0-1.8 

(m,3H), 1.8-1.65 (m, lH)o 

10 

^1?iS^I2 2 (a) -2 2 (e) 

15 

^jii^J2 2 (a) 

(11a, 15a, 13E) -9-;!|-^V-ll, 1 5 -^:^b Ko^i^- 1 
6- (3-^ h^i^7{^;i/7xr:;i/) -17, 18, 19, 20-7^h^>' 

20 




T L C : R f 0.32 (|^^Ji^;U) ; 
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NMR : <5 7.32-7.27 (m, IH), 7.22-7.13 (m, 3H), 5.74 (dd, J = 15.9, 6.3 Hz, IH), 
5.54 (ddd, J = 15.9, 8.4, 1.2 Hz, IH), 4.71 (s, 2H), 4.42 (m, 3H), 3.94 (m, IH), 3.41 (s, 
3H), 3.28 (m, 2H), 3.19-3.08 (m, 3H), 2,95-2.80 (m, 2H), 2.78-2.50 (m, 8H), 2.40- 
2.18 (m, 3H), 2.00-1.83 (m, 3H), 1.76-1.50 (m, 5H), 0.94 (t, J = 7.5 Hz, 3H), 0.88 (t, J 
5 =7.5Hz,3H)o 

mmm2 2 (b) 



(lla, 15a, 1 3E) -9-:;rdrV-ll, 1 5 -S^t KD^S^- 1 
6- (3-^ b^^>p<^;i/7xr:;u) -17, 18, 19, 20 -5^ 



T L C : R f 0.36 ; 

NMR : (5 7.32-7.26 (m, IH^ 7.22-7.13 (m, 3H), 5.74 (dd, J = 15.6, 6.0 Hz, IH), 
15 5.54 (dd, J = 15.6, 8.4 Hz, IH), 4.71 (s, 2H), 4.42 (m, 3H), 3.94 (m, IH), 3.41 (s, 3H), 
3.31 (m, 2H), 3.17 (m, 2H), 3.02 (m, IH), 2.93-2.82 (m, 2H), 2.77-2.50 (m, 8H), 
2.40-2.19 (m, 3H), 2.00-1.83 (m, 3H), 1.77-1.43 (m, 5H), 1.41-1.21 (m, 4H), 0.96 (t, 
J = 7.5 Hz, 3H), 0.91 (t, J = 7.5 Hz, 3H)o 

20 mmm 22(c) 



(lla, 15a, 1 3E) -9-:t:3pv-l 1, 1 5 ->:^\iYu^i/- 1 
6- (3-p« h:¥^>^5^;W7xn;i/) - 1 7, 18, 19, 20-7^h7y 
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TLC : Rf 0.38 (^=^r1?-> :ii^^3^5^;i/=l : 4) ; 
5 N M R : <y 7.81 (d, J = 8.4 Hz, 2H), 7.36-7.23 (m, 3H), 7.21-7.10 (m, 3H), 5.78 (dd, 
J = 15.0, 5.4 Hz, IH), 5.55 (dd, J = 15.0, 8.1 Hz, IH), 5.33 (s, 2H), 4.47-4.39 (m, 3H), 
3.95 (m, IH), 3.41 (s, 3H), 2.97-2.55 (m, 12H), 2.40-2.18 (m, 4H), 2.03-1.84 (m, 3H), 
1.80-1.58 (m, 3H), 1.40-1.22 (m, 4H), 0.89 (t, J = 6.6 Hz, 3H)o 

10 mmm2 2 (d) 

(11 a, 15 a, 1 3E) -9-:t^V-l 1, 1 5 -i^t Kn^i/- 1 
6- (3-p< h^->^^;i/7 3^:^;i/) - 1 7, 18, 19, 20-7^h^y 
;v-5-5^T7°d::^ h- 1 3-x>^- 1, 



15 




T L C : R f 0.42 (^^-y-y : @^Ma:f-;i/= 1:4); 

NMR : (5 7.35-7.12 (m, 4H), 5.76 (dd, J = 15.3, 5.7 Hz, IH), 5.53 (dd, J = 153, 8.1 

Hz, IH), 4.51-4.40 (m, 5H), 3.95 (m, IH), 3.42 (s, 3HX 3.00 (bs, IH), 2.96-2.81 (m, 
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2H), 2.70 (dd, J = 18.6, 7.5 Hz, IH), 2.61-2.48 (m, 6H), 2.40-2.19 (m, 4H), 2.00-1.83 
(m, 3H), 1.79-1.60 (m, 3H), 1.44 (s, 6H), 1.38-1.20 (m, 8H), 0.88 (t, J = 6.6 Hz, 3H) o 

mmm22 (e) 

5 (11a, 15a, 13E) -9-:t^V-lU 1 5 -i^t Hn^S/- 1 
6- (3-^hi^i/^5^;i/7air:;i/) -17, 18, 19, 20-^"^^^ 




10 T L C : R f 0.33 : mm=^f-J^= 1:4) ; 

NMR : 5 7.36-7.12 (m, 4H), 5.76 (dd, J = 15.0, 5.4 Hz, IH), 5.55 (dd, J = 15.0, 8.7 
Hz, IH), 4.70 (s, 2H), 4.45-4.39 (m, 3H), 3.95 (m, IH), 3.41 (s, 3H), 3.30 (m, 2H), 
3.17 (m, 2H), 3.00 (bs, IH), 2.98-2.80 (m, 2H), 2.77-2.50 (m, 8H), 2.40-2.19 (m, 3H), 
2.00-1.82 (m, 3H), 1.78-1.50 (m, 5H), 1.40-1.20 (m, 8H), 0.98-0.84 (m, 6H) o 

15 

(lla, 15a, 13E) -9-;t^V-ll, 1 5 -i^t h'D^^ei/- 1 
6- (3-^ h:3^S/p<f-;V7:iir^;i/) -17, 18, 19, 20 -5^ h^^ 
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o 




(11a, 13E, 15 a) - 9 -:t:^rV - 1 1 , 1 5 t h^P^^'- 
16 - (3-/ V^i/^^)\^y:^-)l^) - 1 "7. 18, 19, 2 
y 5 -f.TyU7.V-l 3 -^V^ ( 1 5 Omg ; WO00/03980#CD^ 
mstm^-^m s (2 9 6mg) iS^X^V 

\)x.f-)\yT^y (0.12m L) (3mL) mWO^. 

t/^>'jvvT'j-)i (i4 5mg) ^mt. MUr^ 4mmmn\^tco 

l-»|^^x^;i/) -e^Mb. THBtH4ffi^*-r^*^BJib^^ (1 3 7mg) 

TLC : Rf 0.22 (l^^x^;V : ^:¥-y->=3 : 1) ; 
NMR : d 7.35-7.15 (m, 4H), 5.75 (dd, J = 15.3, 6.0 Hz, IH), 5.53 (dd, J = 15.3, 8.7 
Hz, IH), 4.50-4.37 (m, 3H), 4.22 (t, J = 5.1 Hz, 2H), 4.00-3.90 (m, IH), 3.62 (t, J = 
5.1 Hz, 2H), 3.46 (t, J = 6.9 Hz, 2H), 3.42 (s, 3H), 2.90 (dd, J = 13.5, 5.4 Hz, IH), 
2.83 (dd, J = 13.5, 7.2 Hz, IH), 2.70 (dd, J = 18.6, 7.5 Hz, IH), 2.65-2.40 (m, 6H), 
2.40-2.10 (m. 4H), 1.95-1.80 (m, 4H), 1.80-1.50 (m, 3H), 1. 40-1.20 (m, lOH), 0.90 (t, 
J = 6.9Hz,3H)o 

mmm2 3 (a) - 2 3 ( j) 
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miMm2 3 (a) 

(11a, 15 a, 1 3E) -9-:t^V- 1 1, 1 5 \^u^iy- 1 
5 6- (3-^ h^Syp<^;i/7xr:;i/) -17, 18, 19, 2 

)]y-5-^TyUyi.V-13-:s:.>m' 2- (2, 2 ^ ^ 




T L C : R f 0.28 : ^^■y->= 3:1); 

10 N M R : 5 7.35-7.10 (m, 4H), 5.77 (dd, J = 153, 5.7 Hz, IH), 5.53 (dd, J = 153, 8.4 
Hz, IH), 4.50-4.40 (m, 3H), 4.25 (s, 4H), 4.00-3.90 (m, IH), 3.41 (s, 3H), 2.96-2.80 
(m, 3H), 2.67 (dd, J = 18.3, 7.5 Hz , IH), 2.65-2.50 (m, 2H), 2.50 (t, J = 7.2 Hz, 2H), 
2.43 (t, J = 7.2 Hz, 2H), 2.40-2.10 (m, 4H), 1.95-1.80 (m, 3H), 1.75-1.60 (m, IH), 
1.55-1.45 (m, 2H), 1.30-1.20 (m, 2H), 0.88 (t, J = 7.2 Hz, 3H )o 

15 

mmm2 3 (b) 

(11a, 15a, 1 3E) -9-;r^V-l 1, 1 5 -i^b KD^S/- 1 
6- (3-p{ h^S/^f-;i/7x:z;i/) -17, 18, 19, 20-7^h^y 
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HO 




■3 



T L C : R f 0.30 {WM^f')^^ : ^=^-y->= 3:1); 
NMR : <5 7.30-7.10 (m, 4H), 5.77 (dd, J = 15.3, 5.7 Hz, IH), 5.53 (dd, J = 15.3, 8.4 
Hz, IH), 4.50-4.40 (m, 3H), 4.17 (t, J = 7.2 Hz, 2H), 4.00-3.90 (m, IH), 3.48 (t, J = 
5 7.2 Hz, 2H), 3.42 (s, 3H), 3.40 (t , J = 6.6 Hz, 2H), 2.97-2.80 (m, 3H), 2.70 (dd, J = 
19.2, 7.5 Hz, IH), 2.65-2.50 (m, 2H), 2.50 (t, J = 7.2 Hz, 2H), 2.41 (t, J = 7.2 Hz, 2H), 
2.36-2.14 (m, 4H), 1.95-1.82 (m, 3H), 1.75-1.60 (m, IH ), 1.60-1.50 (m, 2H), 1.42- 
130 (m, 2H), 0.92 (t, J = 7.2 Hz, 3H)o 

10 ^iflE^J2 3 (c) 

(11a, 15a, 1 3E) -9-:t=3rV-l 1, 1 5 K D^i^- 1 
6_ (3-^ |x^.>p<^;P7 3i-;i/) - 1 7, 18, 19, 2 0 -7^ 



15 T L C : R f 0.32 (|^^x^;V) ; 

NMR : (5 7.35-7.11 (m, 4H), 5.75 (dd, J = 15.3, 5.7 Hz, IH), 5.53 (dd, J = 15.3, 8.7 
Hz, IH), 4.48-439 (m, 3H), 4.21 (m, 2H), 3.95 (m, IH), 3.61 (m, 2H), 3.46 (t, J = 6.6 
Hz, 2H), 3,42 (s, 3H), 3.00 (m, IH), 2.98-2.80 (m, 2H), 2.78-2.18 (m, IIH), 1.98-1.81 
(m, 3H), 1.78-1.53 (m, 3H), 1.38 (m, 2H), 0.92 (t, J = 7.5 Hz, 3H) o 
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mmm2 3 (d) 

(lla, 15«, 1 3E) -9-:^-^V-l 1, 1 5 -i^fc h'P^i^- 1 
6_ (3_p( j.d^S^p<5^;i/7:x^;i/) - 1 7, 18, 19, 




T L C : R f 0.36 (f^^x^^V) ; 

N MR : (5 7.35-7.11 (m, 4HX 5.75 (dd, J = 15.3, 5.7 Hz, IH), 5.53 (dd, J = 15.3, 8.7 
Hz, IH), 4.48-439 (m, 3H), 4.21 (m, 2H), 3.95 (m, IH), 3.61 (m, 2H), 3.46 (t, J = 6.6 
Hz, 2H), 3.42 (s, 3H), 2.98-2.80 (m, 3H), 2.78-2.18 (m, UH), 1.98-1.81 (m, 3H), 
1.78-1.53 (m, 3H), 1.38 (m, 4H), 0.92 (t, J = 7.5 Hz, 3H)o 

mmm2 3 (e) 

15a, 13E) -9-:t:^rV-ll, 1 5 -i^t F D^i^- 1 
6_ (3_^ i.i^s>p<5=.;v7xx;i/) -17, 18, 19, 20-7^h^y 



o 




T L C : R f 0.39 iWM^^)^) ; 
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NMR : <5 7.36-7.12 (m, 4H), 5.76 (dd, J = 15.3, 5.7 Hz, IH), 5.53 (dd, J = 15.3, 8.7 
Hz, IH), 4.48-4.40 (m, 3H), 4.21 (m, 2H), 3.95 (m, IH), 3.61 (m, 2H), 3.47-3.40 (m, 
5H), 2.98-2.80 (m, 3H), 2.78-2.40 (m, 7H), 2.38-2.18 (m, 4H), 1.97-1.82 (m, 3H), 
1.70 (m, IH), 1.63-1.52 (m, 2H), 1.40-1.25 (m, 6H), 0.88 (t, J = 7.2 Hz, 3H) o 

5 

mmm2 3 (f) 

(11a, 15«, 13E) -9-:t:3PV-l 1, 1 5 -i?t H D^^i^- 1 
6_ (3-^ h^S/^5^;V7 3:^;V) -17, 18, 19, 20-7^b^>' 
;V-5-^TrD;^h-13-x>M- 2- (2, 2 

10 




T L C : R f 0.20 (Mx5^;V : ^^■^>=3 : 1) ; 
NMR : (5 7.35-7.10 (m, 4H), 5.75 (dd, J = 15.3, 6.0 Hz, IH), 5.53 (dd, J = 15.3, 8.4 
Hz, IH), 4.50-435 (m, 3H), 4.26 (s, 4H), 4.00-3.90 (m, IH), 3.42 (s, 3H), 3.20-3.10 
15 (br, IH), 2.90 (dd, J = 13.5, 5.4 H z, IH), 2.83 (dd, J = 13.5, 7.2 Hz, IH), 2.70 (dd, J = 
18.6, 7.2 Hz, IH), 2.63-2.50 (m. 2H), 2.50 (t. J = 7.5 Hz, 2H), 2.43 (t, J = 7.2 Hz, 2H), 
2.40-2.15 (m, 4H), 1.95-1.80 (m, 3H), 1.80-1.60 (m, IH), 1.55-1.50 (m, 2H), 1.40- 
1.15 (m, 8H), 0.90 (t, J = 6.9 Hz, 3H)o 

20 mmm2 3 (g) 

(11«, 15a, 13E) -9-:t=¥V-l 1, 1 5 -J^t KD^^^S/- 1 
6- (3-^ h^i>'^^;i/7x-;i/) -17, 18, 19, 20-7^h7y 
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T L C : R f 0.21 : ^^'\)-y=3 : 1 ) ; 

5 N M R : (5 7.35-7.10 (m, 4H), 5.76 (dd, J = 15.3, 6.0 Hz, IH), 5.53 (dd, J = 15.3, 8.4 
Hz. IH), 4.50-4.35 (m, 3H), 4.27 (s, 4H), 4.00-3.90 (m, IH), 3.42 (s, 3H), 3.05-3.00 
(br. IH), 2.92 (dd, J = 13.5. 5.4 H z, IH), 2.83 (dd, J = 13.5, 7.2'Hz, IH), 2.70 (dd, J = 
18.0, 7.2 Hz, IH), 2.65-2.40 (m, 6H), 2.40-2.10 (m, 4H), 1.95-1.80 (m. 3H), 1.80- 
1.50 (m, 7H), 1.25-1.10 (m, 2H), 0.90 (t, J = 7.2 Hz, 3H), 0 .78 (t, J = 7.2 Hz, 6H) o 

10 

^ailiS^J2 3 (h) 

(11a, 15a, 13E) -9-:t^V-l 1, 1 5 -t^\iYu:^iy- 1 
6- (3_pt h^i^^^)^y^=-}^) -17, 18, 19, 20-7^b7y 

15 ;i/x;^7^;i' 
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T L C : R f 0.22 : |^^x5^;V= 1:3) ; 

NMR : 6 7.52 (d, J = 8.7 Hz, 2H), 7.47 (d, J = 8.6 Hz. 2H), 7.40 (d, J = 8.6 Hz, 

2H), 7.24 (m, IH), 7.20-7.08 (m, 5H). 5.72 (dd, J = 15.3, 6.6 Hz, IH). 5.51 (dd, J = 
15.3, 8.4 Hz. IH), 4.45-4.30 (m, 3H). 3.95 (m, IH), 3.63 (bs, IH). 3.40 (s, 3H), 2.90- 
5 2.50 (m, 9H), 2.39-2.13 (m, 3H), 2.09-1.82 (m, 3H), 1.70 (m, IH) o 

mmm2 3 (i) 

(11 a, 15a, 13E) -9-:t^V-ll, 1 5 -S^t h'P^^i^- 1 
6- (3-^ h=^^'^^;^7ai-;v) -17, 18, 19, 
LO ;i/-5-^TrDy^h-13-x>^- 2- (T^-T>i$^V-l-'f;V*>'^ 




TLC :Rf 0.33 : ^:ar1?-> : -'^^ 3 0 : 10 : 1) ; 

N MR : 5 7.32-7.11 (m, 4H), 5.75 (dd, J = 15.3, 6.0 Hz, IH), 5.52 (dd, J = 15.3. 9.0 
15 Hz. IH), 4.48-436 (m, 3H), 4.31-4.22 (m, 4H), 4.02-3.89 (m, IH), 3.42 (s. 3H), 3.20- 
3.12 (br, IH), 2.90 (dd, J = 13.8, 5.4 Hz, IH), 2.82 (dd, J = 13.8, 7.2 Hz, IH), 2.70 
(dd, J = 183. 7.2 Hz, IH), 2.65-2.13 (m, lOH), 2.07-1.97 (m, 3H), 1.96-1.80 (m, 9H). 
1.80-1.60 (m, 7H)o 

20 m-mM23 ( j)__ 

(11 a, 15 a, 13E) -9-;t^V-ll, 1 5 -^:^b KP^^S/- 1 
6- i3-;^Y^^y^^^^y=^-^^) - l*^' 18, 19, 20 -^h^^ 
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T L C : R f 0.38 : ^dritV : ^ ^ y-;i/= 3 0:10:1) ; 

5 N M R : 5 7.32-7.12 (m, 4H), 5.75 (dd, J = 15.3, 6.0 Hz, IH), 5.52 (dd, J = 15.3, 8.7 
Hz, IH), 4.48-4.32 (m, 3H), 4.25 (s, 4H), 4.02-3.88 (m, IH), 3.42 (s, 3H), 3.27-3.20 
(br, IH), 2.90 (dd, J = 13.5, 5.4 Hz , IH), 2.82 (dd, J = 13.5, 6.9 Hz, IH), 2.70 (dd, J = 
183, 7.2 Hz, IH), 2.65-2.12 (m, lOH), 1.94-1.82 (m, 3H), 1.75-1.60 (m, IH), 1.55- 
1.45 (m, 6H), 1.22-1.09 (m, 6H), 0.89 (t, J = 7.2 Hz, 9H)o 

10 

%mm 2 4 

(15 a, 1 3E) -9-^^V-l 5-bKP^i>'-l 6- 
7:ii-;i/) -17, 18, 19, 2^-7-Y=7 J)\^-^-^r-'^-T^-r 
DXh-13-x>^ 




t>*3- (3-^ h=3|rS/^^;i/7xr:;i/) - 2 -:t^V7°P t^;i/!fc;^7^>^ • 
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5 TLC : Rf 0.17 (^00*^;^^ : ^^^->'^=9 •• 1) ; 

NMR : <y 6.98 (d, J = 8.4 Hz, 2H), 6.66 (d, J = 8.4 Hz, 2H), 5.73 (dd, J = 15.9, 6.3 
Hz, IH), 5.47 (dd, J = 15.9, 8.4 Hz, IH), 4.38 (m, IH), 4.10 (m, IH), 3.61 (m, IH), 
3.10-2.15 (m, 15H), 2.00-1.81 (m, 2H), 1.73 (m, lH)o 

10 ##^J 2 6 

(2R) -1- {2-?^^»i^^^y^^}^) -2-t-:/f-;i/i^^^;^^>u 



T)i^'yi}:^mmn,y. mmi-^mmvtz^h'^m (ii.9g) ©^^b^th* 

15 D77> (5 OmL) M{chUi5^;i'7'^> (9.07mL) o°c 
•Cpii/^W^o^^f F (3.68mL) ^?STU O^^il^^bfeo 

T L C : R f 0.46 (mB^^)^) o 
#^^J 2 7 

(2R) -1- (2-3-h-x^;i/) -2-t--:^^)]^-yj^9-)liyVM^ 
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2 OmL) mmi^B^it± V V (I9,5g) <&Jn^> 8 O-CT— M^bfco 

— :@^^j:f-;i/3 : : 1) ■?!MMb^ TSBt)i4fit*^1"§ 

^®<b^tl (11.3 g) =&#feo 
10 T L C : R f 0.63 {^^^y : S^^x^;v= 1:1); 

NMR : (5 3.92 (m, IH), 3,81-3.69 (m, 2H), 3.62-3.45 (m, 2H), 3.35 (m, IH), 3.22 
(m, IH), 2.50-2.26 (m, 2H), 2.14 (m, IH), 1.78 (m, IH), 0.86 (s, 9H), 0.03 (s, 3H), 
0.02 (s, 3H)o 

15 ##^J2 8 

5- [2- ( (2R) -2-t-:/^;vi^><^>'V5^u;i/:^^s^p<5^;^-5- 



3 6mg) ®7^h7bKD77> (5 OmL) ^^^Cx mW^-^ (2 4 0m 

361 




COOEt 



wo 03/009872 



PCT/JP02/07385 



g) ^^Pt^ -TS'Ci^M^x 2.0M';^e7Ai?^V7°nt!;vr^ (4.0m 
L) ^?^TU 3 5^TO#^x #%«^J2 7f^jtbfcjb-^tl (1.92g) (0=r 

:S^^x^;i/=3 : 1-^1 : 1) T'iliMU TIBtH4<ii**t-?.m 
'fb-^tl (1.86 g) ^f#feo 

T L C : R f 0.54 (^:ar-t>-> : @^^J^f-;i/= 1:1); 
10 NMR : (5 7.65 (d, J = 3.9 Hz, IH), 7.09 (d, J = 3.9 Hz, IH), 4.32 (q, J = 7.5 Hz, 
2H), 3.86-3.61 (m, 3H), 3.55 (m, IH), 3.32 (m, IH), 3.22-3.00 (m, 2H), 2.50-2.21 (m, 
2H), 2.10 (m, IH). 1.80 (m, IH), 1.36 (t, J = 7.5 Hz, 3H), 0.86 (s, 9H), 0.03 (s, 3H), 
0.02 (s, 3H)o 

15 »#^'J 2 9 

5- [2- ( (2R) -2-b h'D^i/^^;i/-5-:t=ai^Vl:^o US^>- 1 



T;i/rf>^;?^g:ffl^T> #%^?'J2 8T-Mjgbfc'fb^ (l.85g) ®5^h^t 
20 b'07^> (4mL) ^^tC. ^h^:/^;i/r>^^'^7A7;V;t7'f K (6.28 

ii^bs TSBtltttf=&^1"^=liM'fb'a^ (1.15 g) §#fco 
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T L C : R f 0.15 (I^^x5^;i/) ; 

NMR : (J 7.64 (d, J = 3.9 Hz, IH), 7.10 (d, J = 3.9 Hz, IH), 4.33 (q, J = 6.9 Hz, 
2H), 3.80-3.68 (m, 3H), 3.60 (m, IH), 3.40 (m, IH), 3.17 (t, J = 7.0 Hz, 2H), 2.58- 
2.28 (m, 2H), 2.10 (m, IH), 1.98-1.80 (m, 2H), 1.37 (t, J = 7.2 Hz, 3H) o 



mmm2 5 (a) --2 5 (c) 

10 1 1 -^0^m 5 ^ll»J 1 ^^Jl6fi»J 2 l^^0^f^ti^-r c i: I- J: t> > 

mmm2 5 (a) 

(1 5 a, 13E) -1, 5 - (2, S—f >^-5^x-l/» -9-:t^ 
15 V- 1 5-t Fn^i^- 1 6- (4-7;i/:tD7x-;i/) -2, 3,4, 1 
7, 18, 19, 2 0-^:7-^$^y;i'-5-f-T-8-T1frny^h-l 3- 



TLC : Rf 0.20 (^Dn7^;i/A : : 9 : 1 : O.l) ; 

20 N M R : (5 7.68 (d, J = 3.9 Hz, IH), 7.15 (dd, J = 8.4, 5.4 Hz, 2H), 7.06 (d, J = 3.9 
Hz, IH), 6.98 (t, J = 8.4 Hz, 2H), 5.71 (dd, J = 15.0, 5.4 Hz, IH), 5.48 (dd, J = 15.0, 
9.0 Hz, IH), 4.37 (m, IH), 4.11 (m, IH), 3.82-3.30 (m, 2H), 3.19-2.93 (m, 3H), 2.70 
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(d, J = 6.9 Hz, 2H), 2.50-2.18 (m, 3H), 1.71 (m, IH) o 

mmm2 5 (b) 

(1 5 a, 1 3 E) -1, 5- (2, 5-^>^-^x^l/» 
5 V- 1 5 -b FD^i/- 1 6 - (3-^'nD-4-7;i/:tP7ai— -2, 
3, 4, 17, 18, 19, 2 0-^ri5^^;V-5-^T-8-Tif7-DX 
h - 1 3-3:->m 




TLC : Rf 0.15 (^PD5l^;i/A : ^iJ'^->'^=9 : 1) J 
10 NMR : (5 7.66 (d, J = 4.2 Hz, IH), 7.22 (d, J = 6.9 Hz, IH), 7.10-7.00 (m, 3H), 
5.69 (dd, J = 15.3, 5.4 Hz, IH), 5.48 (dd, J = 15.3, 8.7 Hz, IH), 4.50 (bs, 2H), 4.37 (m, 
IH), 4.10 (m, IH). 3.75-3.60 (m, IH), 3.20-2.93 (m, 3H), 2.80-2.68 (m, 2H), 2.50- 
2.12 (m, 3H), 1.70 (m, lH)o 

15 mmm25 (c) 

(15a, 13E) -1, 5- (2, 5 -Q-^^ 
V-1 5-b Ko^J^i^- 1 6 - (4-7;i/:tP-3- h U7;i':rDpi^;i/7 
:^=-)V) -2, 3, 4, 17, 18, 1 9, 2 0-^ri$^y;i/-5-^T- 

8 -T'lf ro;^ h - 1 3 
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COOH 




TLC : Rf 0.23 (^nD4^;i/A : @^^= 9 : 1 : 0.1) ; 

NMR : 5 7.65 (d, J = 3.9 Hz, IH), 7.50-7.30 (m, 2H), 7.20-7.00 (m, 2H), 5.72 (dd, 
J = 15.3. 5.1 Hz, IH), 5.51 (dd, J = 15.3, 8.7 Hz, IH), 4.82 (bs, 2H). 4.40 (m, IH), 
5 4.12 (m, IH), 3.65 (m, IH), 3.23-2.93 (m, 3H), 2.90-2.73 (m, 2H), 2.50-2.10 (m, 3H), 
1.70 (m, lH)o 

##^J 3 0 

10 ^;i/x;^7^;i/ 

T;i^if>;tfy^#HMT. (4R) -5-t KP:^i^-4-t-:rhdrS/:ij 
;b/^*-;i/T^>'^>^>^-:i^^>'Vx:^7^;Ki5.0g)x h Ux^^^T^ >(32.o 
mL) 43J;y^i^^^;bX;b5i^^S>K (3 9mL) ®ii^^x^;i/ (12 0mL) 
15 0 "tl-CN H^<bip&» • U >^<*^ (18.3 g ) ©@^^x^;U ( 3 0 m L) 

:feJ:tJfi^p<f-;i/:^;i/*:=5pS^H (7 5niL) 0^g-^^?lS^?STU 
bfeo MCT^^CO-C-e* (5mL) *in;lfc^. lN:^m (240mL) 

20 ts^E^^-rsiiM'fb'^ (14.7 g) ?^^#fco 
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TLC:Rf 0.63 : ^^1^^= 1 : l) ; 

NMR : 6 9.60 (s, IH), 5.25-5.15 (m, IH), 4.35-4.20 (m. IH), 4.13 (q, J = 7.2 Hz, 
2H), 2.50-2.35 (m, 2H), 2.35-2.20 (m, IH), 2.00-1.85 (m, IH), 1.43 (s, 9H), 1.27 (t, J 
= 7.2 Hz, 3H)o 



^#M3 1 

(4R, 5E) -A- t-':^}>^i^:»/l^^^/^T?./-7-:t^y-8- (4 



10 r/l'=fy;{f^#ia^Ts 7Km^b*:^^ y !>A (2.40 g ; 62.6% in ofl) (D^r h 
y^Y^yyl^ (6 2 0mL) Wm^. 0°C-t?3- (4 -77^;^^ :7 j^^/U) 
_2-;e-dry7"i3 tVk/J^;^*;:/^- v^P^^/^^^v"/!^ (17.7 g) K 
ayyi^ (lOOmL) ^^iSTU l^^^ifUfCo ^iSM^^^i-O'C 
■C\ #^^J3 O-e^itUfc^b-^tf (I4.7g) (Oxbyt Ka:77:/ (8 0mL) 

15 «^jgTbx 2 0:9-rBm«^bfc„ HiSiS-a-i^t- t-:7>7^^f■/^^-T/^ 
(800mL) *3j;T>*7K (SOOmL) »:t;fco ^aSSrTK^B J^T^ISfn^ft 
:^"T?J5fcr^U. liTKa^':^ b y iJ^i^T-^^ii^. iM^o^Mfb-a^i^ (25.3 

'!fyy^- (-^=3rf-^ : @^^ji^/v=3 : 1) TIB^^^*"-^ 
20 ^^W!C^^ ( 6 3 6 m g ) ^^fc. 

T L C : R f 0.74 (H^oi'^/V : ^drlJ-y= 1:1) ; 

NMR : 8 7.20-7.10 (m, 2H), 7.08-6.96(m, 2H), 6.76 (dd, J = 15.3, 5.1 Hz, IH), 

6.24 (d, I = 15.3 Hz, IH), 4.7-4.6 (m, IH), 4.4-4.25 (m, IH), 4.14 (q, J = 7.2 Hz, 2H), 



5 




^Boc 
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3.82 (s, 2H), 2.38 (t, J = 7.2 Hz, 2H), 2.00-1.75 (m. 2H), 1.42 (s, 9H), 1.25 (t, J = 7.2 
H2,3H)o 

3 2 

5 (4R; 5E, 7S) -4-t-:/h^^>*>'^^-^^7'^y-7-l:KPdr 




#%«?ij3 i-r«Mj^bfc>fb^ (5.56g) *5J;y^ (R) -2-^^;v-CBS 

-^^tMf'J^DUS^^ (43mL ;1.0Mh;i/x>^M) 0«7^^^t^P7 
10 ^ V (3 0 mL) 0 -CT LOMTK^^TJ^e?^ .5^b^bpD77 

(8.6mL) ^sn^^ 1 5^m#bfco mm-^mii^^^^-)^^iv^t^^^- 

15 T L C : R f 0.80 (g^^x^;i/) ; 

NMR : <y 7.20-7.09 (m. 2H), 7.02-6.93 (m, 2H), 5.67 (dd, J = 15.6, 5.7 Hz, IH). 
5.52 (dd, J = 15.6, 6.0 Hz, IH), 4.56-4.43 (br, IH), 4.35-4.27 (m, IH), 4.20-4.05 (m, 
3H), 2.85-2.68 (m, 2H), 2.30 (t, J = 6.9 Hz, 2H), 1.90-1.70 (m, 2H), 1.43 (s, 9H), 1.26 
(t,J = 7.2Hz,3H)o 

20 

»#^J 3 3 

(4R, 5E, 7S) -4-T^y-7-tKo^^>-8- i4-yMti 
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NH2 -HCI 



EtOOC 



0%m3 2-^mmhtzit^<!^<0:J=-^ ^-^^ (1 2mL) ^*S{wO''CT'4N 

M^h^m-y^^'^y^^ (1 4mL) ^m^. 4^TO#bfco is.mm-^ 
ymm&m^^t^^mit^ (2.37 g) ^mtzo 

T L C : R f 0.05 ; 

NMR(CD30D) : 6 7.28-7.19 (m, 2H), 7.04-6.93 (m, 2H), 5.92 (dd, J = 15.6, 4.8 
Hz, IH), 5.53 (dd, J = 15.6, 8.7 Hz, IH), 4.41-4.32 (m, IH), 4.15 (q, J = 7.2 Hz, 2H), 
10 3.80-3.70 (m, IH), 2.81 (d, J = 5.7 Hz, 2H), 2.28 (t, J = 6.9 Hz, 2H), 2.09-1.97 (m, 
IH), 1.84-1.75 (m, IH), 1.24 (t, J = 7.2 Hz, 3H)o 

ms.m2 6 

(15 a, 13E) -9-:t=5pV-l 5-t Kd3^S/-1 6 - 
15 07x^;i/)-17, 18, 19, 2 0-7^h^^;i/-5-f-r-8-Tlf 



T.y'JV (l.82g) ©»xh^tFD7^V (1 5mL) mWH^. ^ST'## 
20 ^J3 3T-^BUfc<b-^tl (2.27 g) 1.5 KfM#bfc^^ jjc^-fb h U 
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7'■teh^^>5J^'>|^:^hU'^7A (2.9lg) ^Mt. MU-^—mMWhtcc SJJS^S 

A^PTh^-^^-f- (B^^ji^;i/ : ^^y-;i/=3 o : i) -e)lMb> T 
5 fB«^M^*-rs*^R9 (1.80 g) S#fco 

T L C : R f 0.33 (W^^^^^) o 
TLC : Rf 0.44 (^OP7h;i/A : p<^>'— -'^=9 : 1) ; 
NMR : <y 7.21-7.14 (m, 2H), 7.05-6.96 (m, 2H), 5.75 (dd, J = 15.6, 6.0 Hz, IH), 
5.50 (dd, J = 15.6, 8.4 Hz, IH), 4.19 (m, IH), 4.18-4.03 (m, 3H), 3.60 (m, IH), 2.97 
10 (m, IH), 2.85-2.79 (m, 2H), 2.70-2.18 (m, 9H), 2.01-1.82 (m, 3H), 1.79-1.60 (m, IH), 
1.25(t,J = 7.2Hz,3H)o 

mmm27 

(15a, 13E) -9-:t:3pV-15-tKn^i/-16 - {A-VM 
15 D7xr:;i/) -17, 18, 19, 2 0 -7^ h 7 ^ 5 -^7^- 8 -Tlf 




20 ^tmtco 

TLC : Rf 0.38 (^DD7^;!/A : :2K=9 : 1 : 0.1) ; 

NMR : (J 7.20-7.16 (m, 2H), 7.04-6.96 (m, 2H), 5.75 (dd, J = 15.4, 6.0Hz, IH), 
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5.50 (ddd, J = 15.4, 8.5, l.lHz, IH), 4.39 (m, IH), 4.11 (m, IH), 3.62 (m, IH), 2.95 
(m, IH), 2.82 (d, J = 6.6Hz, 2H), 2.67-2J3 (m, 4H), 2.52-2.43 (m, 2H), 2.39 (t, J = 
7.1Hz, 2H), 2.22 (m, IH), 1.94-1.83 (m, 2H), 1.68 (m, lH)o 

5 m§.m2 7 (a) -2 7 (i) 

3- (4-7;i/:tD7xr:;i/) - 2 -:t^V7*D t:;i/7^::^^>^ • 

>^xX7^;^^#^^:^fflV^T^ ##^J3 1->##^J3 2-^##^J3 3-»^JS 

feo 

15 ^;Si6^J2 7 (a) 

(15 a, 1 3E) -9-:t^V-l 5-t h'P^>>- 16 - (3- 
^/77>-2-^;i/) 7aix;i/) -17, 18, 19, 20-7^h7y;i/- 



20 TLC : Rf 0.53 (^UUt^JlA :^^y^—)V=9 : 1) ; 

NMR : (J 7.76-7.70 (m, 2H), 7.59 (d, J = 8.4 Hz, IH), 7.52 (d, J = 8.4 Hz, IH), 
7.40 (dd, J = 8.4, 8.4 Hz, IH), 7.33-7.17 (m, 3H), 7.04 (s, IH), 5.79 (dd, J = 15.3, 5.7 
Hz, IH), 5.51 (dd, J = 15.3, 8.4 Hz, IH), 4.55-4.44 (m, IH), 4.16-4.07 (m, IH), 3.68- 
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3.54 (m, IH), 3.02-2.90 (m, 3H), 2.70-2.10 (m, 9H), 1.92-1.78 (in, 2H), 1.78-1.62 (m, 
lH)o 

mmm27 (b) 

(ISa) -9-;*-=3pV-l 6- (3-^5^;i/7x-;i/) 

-5- (4-itJ)]/if^^i^^T^J—))/-2-^)\^) -1, 2, 3, 4, 17, 

18, 19, 20-:^^^^)^^-5-^T-8-•r^ruz^> 



TLC : Rf 0.19 (^no4^;i/A : >«^S7y-;i/ : @^^= 9 : 1 : O.l) ; 
NMR : <5 8.07 (s, IH), 7.21 (t, J = 7.2 Hz, IH), 7.10-6.95 (m, 3H), 3.97-3.80 (m, 
2H), 3.72 (m, IH), 3.60-3.25 (m, 3H), 2.84-2.63 (m, 2H), 2.55-2.22 (m, 5H), 2.14 (m, 
IH), 1.93 (m, IH), 1.78-1.41 (m, 4H)o 

^m^J2 7 (c) 



(15a, 13E) -1, 6- (1, 4-^>^-:7x:ni/» -9-:t^ 
V-1 5-bh-Ddpi/-16- (3-^^;i/7x-;i/) -2, 3, 4, 5, 
17, 18, 19, 20-;t-^'i5'^;i/-8-T1f7'p;^h-l 3-x>^ 
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ILC : Rt 0.27 (^VUMA : y--)l=9 : 1) ; 
NMR : d 8.02 (d, J = 8.1 Hz, 2H), 7.30-7.15 (m, 3H), 7.10-6.97 (m, 3HX 5.64 (dd, 
J = 15.6, 6.3 Hz, IH), 5.37 (dd, J = 15.6, 8.7 Hz, IH), 4.41-4.32 (m, IH), 3.83-3.70 
(m, 2H), 3.09-2.95 (m, IH), 2.95-2.75 (m, 4H). 2.48-2.25 (m, 5H), 2.20-2.13 (m, IH), 
5 1.72-1.58 (m, lH)o 

mmm2 7 (d) 



(15a, 1 3E) - 7- > h'-;!/- 3 --f ;i/) -9- 

;t^v-i 5-t 6- (3-^^;i/:7 3.i^;i/) - i, 2, 3, 

10 4, 5, 6, 17, 18, 19, 2q-7'i:]J))y-8-T^yuXh-i3 



TLC : Rf 0.21 (S^^DDp<^> : ^^y— ;i/=9 : 1) ; 
N M R (DMSO-dfi) : 6 8.08 (d, J = 1.2 Hz, IH), 7.68 (d, J = 8.1Hz, IH), 7.56 (d, J = 
15 8.1 Hz, IH). 7.20-7.10 (m, 2H), 7.10-6.95 (m, 3H), 5.60 (dd, J = 15.3, 6.6 Hz, IH), 
5.43 (dd, J = 15.3, 5.4 Hz, IH) , 4.95-4.80 (m, 2H), 4.37 (q, J = 6.6 Hz, IH), 3.90- 
3.75 (m, 2H), 2.91 (dd, J = 13.5, 6.6 Hz, IH), 2.70 (dd, J = 13.5, 7.5 Hz, IH), 2.50- 
2.20 (m, 5H), 2.15-2.00 (m, IHX 1.75-1.60 (m, IH) o 

20 CT^J2 7 (e) 

(15a, 13E) -9-;t^V-l 5-t KD:^i^-l 6- (3-p<5^;i/ 
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7xn;i/) - 5- (4-ti)Vr^^i^^T'J-)]y-2--()l) -1, 2, 3, 
4, 17, 18, 19, 2 0-:t^^y)V- 8 -T'ifyu 7, h-13-:^> 




TLC : Rf 0.25 (^DD7^;i/A : ;A ^ y -Jl : mm= 9 : 1 : 0.l) ; 
5 N M R : <5 8.12 (s, IH), 7.18 (m, IH), 7.05-6.97 (m, 3H), 5.75 (dd, J = 15.3, 5.7 Hz, 
IH), 5.60-5.20 (m, 3H), 4.40 (m, IH), 4.07 (m, IH), 3.51 (m, IH), 3.07-2.85 (m, 3H), 
2.79 (d, J = 6.6 Hz, 2H), 2.50-2.12 (m, 6H), 2.04-1.90 (m, 2H), 1.70 (m, IH) o 

mmm27 (t) 

10 (15a, 1 3E) -9-:t=3pV-l 5-tKodpi/-16- (3-p<5^;i/ 
7x-;i/) -5 - (4-;b;i/:^-^^S/:t^-y-y-;^-2->r;i/) -1, 2, 3, 
4, 17, 18, 19, 2 0-:t^^y'Jiy-8-TVyti:^V-13-:x.> 




TLC : Rf 0.21 (iJ7DD4^;i/A : p< ^ 7 : g^^= 9 : 1 : O.l) ; 
15 NMR : 6 8.19 (s, IH), 7.20 (m, IH), 7.06-6.97 (m, 3H), 5.78 (dd, J = 15.3, 6.0 Hz, 
IH), 5.50 (ddd, J = 15.3, 9.0, 1.2 Hz, IH), 4.40 (m, 2H), 4.07 (m, IH), 3.47 (m, IH), 
2.94 (m, IH), 2.83-2.75 (m, 4HX 2. 50-2.10 (m, 6H), 2.05-1.83 (m, 2H), 1.64 (m, IH) o 
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mmm27 is) 

(15a, 13E) -1, 7- (2, 5 >-S^-^:^-U» -9-^^ 
V-1 6 - (3-^5^;i/7x:n;i^) -2, 3, 4, 5, 

6, 17, 18, 19, 2 0-yi-^)V-8-T'ifrU7.h-lS-:s:.>m 




TLC : Rf 0.18 (i?^DDp<^> : p«^y-;i/=9 : 1) ; 
NMR : (5 7.70 (d, J = 3.9 Hz, IH), 7.21 (t, J = 7.8 Hz, IH), 7.10-6.98 (m, 3H), 6.88 
(d, J = 3.9 Hz, IH), 5.75 (dd, J = 15.0, 6.0 Hz, IH), 5.46 (dd, J = 15.0, 8.7 Hz, IH), 
4.88 (d, J = 16.2 Hz, IH), 4.50-4.40 (m, IH), 4.10-4.00 (m, IH), 3.88 (d, J = 16.2 
10 Hz, IH), 2.82 (d, J = 6.6 Hz, 2H), 2.50-2.15 (m, 6H), 1.80-1.70 (m, lH)o 

^^J2 7 (h) 

(15a, 13E) -1, 6- (1, 4-'f >^-7:c-U» -9-^^ 
V-1 5-th'D^->-l 6 - [3- (^>^/7 7>-2--f;i/) 7xn;V] 
15 -2, 3, 4, 5, 17, 18, 19, 2 0 ^ ^ }\^- S -T-^ruT. 
h-13-x>'^ 




TLC :Rf 0.31 iMit:>^^U> : ^ -Jl^= 9 : 1) I 
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NMR : d 7.98 (d, J = 8.1 Hz, 2H), 7.78-7.70 (m, 2H), 7.58 (d, J = 8.1 Hz, IH), 
7.51 (d, J = 8.1 Hz, IH), 7.38 (t, J = 7.8 Hz, IH), 7.34-7.16 (m, 5H), 7.03 (s, IH), 
5.65 (dd, J = 15.0, 6.0 Hz, IH), 5.37 (dd, J = 15.0, 7.8 Hz, IH), 4.50-4.40 (m. IH), 
3.80-3.65 (m, 2H), 3.05-2.60 (m, 5H), 2.40-2.20 (m, 2H), 2.20-2.00 (m, IH), 1.70- 
5 1.55 (m, lH)o 

(15«, 13E) -1, 5- (2, 5--r>^-^J^-^>) -9-:t^ 

v-1 5-b Ko^^>-i 6 - [3- (^>v^7 7>-2-'r;i/) y:^-)v2 

10 -2, 3, 4, 17, 18, 19, 2 0-^7*^57 8- T^ifrn:^ h- 
1 3 -x>^ 




TLC : Rf 0.59 (ig'fli7< ^ 1/ > : ^ -JV : WB= 9 0 : 1 0 : 1) ; 
NMR : 5 7.74-7.68 (m, 2H), 7.61 (d, J = 3.9 Hz, IH), 7.57 (d, J = 8.4 Hz, IH), 
15 7.50 (d, J = 8.4 Hz, IH), 7.38 (t, J = 7.8 Hz, IH), 7.32-7.14 (m, 3H), 7.02 (s, IH), 
6.73 (d, J = 3.9 Hz, IH), 5.75 (dd, J = 15.3, 6.3 Hz, IH), 5.47 (dd, J = 153, 8.4 Hz, 
IH), 4.50-4.40 (m, IH), 4.05-3.95 (m, IH), 3.65-3.40 (m, IH), 2.90 (d, J = 6.9 Hz, 
2H), 2.85-2.70 (m, 3H), 2.50-2.10 (m, 3H), 1.85-1.65 (m, 3H)o 

20 ##^J 3 4 

(2R) -1- [2- (3-i/i^U^y9-)iyX2Jiyf^)\^:t^-» 

- 2 - 1 - u 1: D u y- 5 -:t > 
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)VT^> (2.9inL) (Di^^uv>^^> (3 0mL) ^»3-i/^D-^>^ 
;i.7°D;V>f;i/^n^>f (2,67g) ^0°CT-in;l> 2l©r^m#bfco Kli&^B 

T L C : R f 0.40 (|^^x^;i/ : ^^■9->= 1 : 1 ) o 
10 ##^3 5 

(2R) -1- [2- {3-t/^U^y^)\yyu;^J^M^i^) 




>:«^#H^T^ mm 3 4 -^Mit bfc^b^i^®^ b 7 1 K d 7 ^ 
15 > (2 0niL)«C^h7:/5^>'^r>^-'>A7;i.:r^^ K (16.6m L ; 1.0 

uy'Y^\L}^uyy>mwi) ^MU-^M^. 2ummnLfco mm^^^ 

376 



wo 03/009872 



PCT/JP02/07385 



ymm&m^mTmm^h^ (2.4og) ^mtzo 

TLC : Rf 0.35 (g^^a:5";P :^^>^-JV=2 0 : 1) o 
##g!l3 6 

(2R) -1- [2- (S-p^u^y^jirv/iyf^M^i/) 



T;i/zf>:^*X#fflMT. mm3 5l!mmLtc<t-^m (2.40g) :fej;tl^i^^ 
vrDtiVl/x5^;UT^> (8.7mL) (1 5mL) 43ctt>'i?p<5^ 

;i/ Ji^:^ K ( l 5 m L) oM-^mm {c:> 0 "Ct-HM^^M >; >m 

TLC : Rf 0.57 : p<^y-;i/= 2 0 : 1) o 

##^J3 7 

(1 3E) -9, 1 5-i?;t^V-l 6- (4 -:7;i/;^n7 -6- 
(3-i/^^D^>5^;i/7"D7V-i';i/:t^i^) -1, 2, 3, 4, 5, 17, 
18, 19, 2 0-y:^y;i/-8-7'if7°D;^ h- 1 3-x> 
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t!;i/7i%x*y^ • (2.31 g) ©Ii7jc7^ h^b i«d7'7> (9 

0 mL) mmzi^mi^± hU'^7A (341mg; 62.6% in oil) -^^WTIDW^. 

10 T L C : Rf 0.75 : :f.^j~-}],= 2 0 : 1 ) o 

##^J3 8 

(15 a, 1 3E) -9-:^-^V- 1 5-t Kn^^/- 16 - {A-yM 
D7xr:;v) -6 - -i/!7U^>'^)]/ru?^J ^ -1,2, 
15 3, 4, 5, 1 7, 1 8, 1 9, 2 0-y:f y;i/-8-T1f7°D;^ h- 1 3 
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T)]yz2>iS7.mm%r. ^mms T^mitiyrzih-^^^^v^ (r) - 2- 

^5^;i/-CBS-;t^W4tDUi?> (2.7mL ; 1.0Mh;i/:n.>^^) ®« 
y'V^MYuyyy ( 1 OmL) mWii^. O'C-^Jiamih-t^^m • T^h^t H 
D77>m (5.4m L ;1.0M7^h7t h*D75>^?t) ^M^. 2 0^mm 

^^^x?mm^iMyi<^'^m^^^L. m2i^mm±h')^2xi^t&fm. mm 

^ y _;i,= 3 0:10:1 ^S^i^x5^;V : ^ ^ ^ — ;V= 3 0 : 1 ) IrMM 
TIBtH4tt<^^1-§<i®^b^tI (2.58g) t^#fco 
10 TLC : Rf 0.50 (fi^^x5^;i/ : ?i 2 0 : 1) o 

##^J 3 9 

(15 a, 13E) - 9-:t^V - 1 5-t-y^J]yi^M^^J]^->VM^P 
-16 - (4-y)ly^U7 3L-)]/) - 6- (3-i/^D^>^;i/7'0>'ty'-Y 
15 -1, 2, 3, 4, 5,17, 18, 19, 2 0-yty^JU-8 



(o.6ig) K (l SmD ^?gtK:t-:7^;i/$^ 

20 p<^;i/iy';;i/^n^^ F (i.i3g) ^^ux^m^. -mmnLtzo sjiSM^ti 
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(B^Kx^;i/ :^:^th>= 1 : 2^1 ; 1) T'M^U TtmB 
T L C : R f 0.81 o 



(15a, 13E) -9-:t^V- 1 5-t-r^)W:^;i^)W>V)V:t^i/ 
-16- (4-7;i/;rD:7a^-;i/) - 6 -b Kn^riy- l , 2, 3, 4, 5, 
17, 18, 19, 2 0-y:^y;V- 8-7if7°p;^ 1 3-x> 



##«?!|3 9T-i{jgbfc'fb^ (1.56 g) C!)p<^y-;K5mL) :}3J;t;«l, 
2 - h ^S^x^ > ( 5 m L) ©^B^j§^(cg^-e 2 NjJc^'ffc::^ h U A 
7jC^^S ( 3 mL) ^MXX. 1 (^P^m# bfeo SJiS^g^tl^ t - 7*^;i/^ 5^ 

T L C : R f 0.15 (|^^xf-;i/) o 

##^J4 1 

20 (15a, 1 3E) -9-:t^V- 1 5-t-:/5^;i'i?p<^;Vi>';;i/::r^i> 
- 1 6- (4-7;i/;<J-p73i-;i^) -6-p<i^;V:t^i/-l, 2, 3, 4, 
5, 17, 18, 19, 2 0-./':^y;i/-8-rif7*D;^ h- 1 3-x> 



5 
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T}i:3yiS:^mmn~f. ##^J4 0-cm^htz<t^<^ (6 O Omg) i5J: 

i:^s/;i/^n^^ H (o.i4mL) ^Mts immmnLtzo ^mm^^^t- 

T L C : R f 0.60 (MM^:^^)^) o 
10 ##^J4 2 

(15a, 13E) -9-:r=^V- 1 5-t -7*^;i/i/*^5=-;i/i^U;U:t^i^ 
-16- (4-7;i/;rn7x^;i/) -6-3~K-l, 2, 3, 4, 5, 1 
7, 18, 19, 2 0-y':^y;l/-8-7'1f>^o::^ b-1 3-x> 




15 ##«?>J4 lT-M^gbfe'fb^*5J;t;f3e^'fb:^h Ue7A (4 5 Omg) ©T' 
^2 h - h (15 mL) MM§ 1 2I^P^jl^bfco MU^-^^mk. & 
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tl (6 3 Omg) ^mco 

T L C : R f 0.92 (fi^^x5^;i/) „ 

5 ##^J4 3 

(15 a, 1 3E) -3, S-x^y-g-:^:^^^^^- 1 5 - t 
^;i/^'U;i/:t^i^- 1 6 - (4-7;1/:2}-d:7xx;1/) - 1 7, 18, 19, 
2 0-5^ h^y;i/-5 -^^T-S-T'ifT'n;^ h-1 3-x>^-^^;i/x 



10 




T;^=f>;!^:^#HMT^ 0-^m4 2x*mmhit4h^'^ (9 Omg) ^XXf 
2 - (1- (T-k^ji^yt^^Ji) i^^uy°u\^ji) M • p<^;i/x;^7^;i/ 
(4 2mg) <Dm7K^^J-)]y (2mL) ^M{^^^a-e^ ^miiV^A (5 
8mg) ^ip^^ emmmWhtco Mji&^^ti*t-:r^;i/p«^;i/x-5^;i/ 

^U-^h^'yy^- (i^^x5^;i/ : ^dr-y->= 1 : 3->l : 1) T)liMbx 
TIBtl«fit<&>ftri-§^M<b^ (9 Omg) ^ntco 
TLC : Rf 0.42 (l^^x^;i/ : yK^-^y= 1 : 1) „ 

20 

mmm2 s 

(15a, 13E) -3, 3-x^y-9-:t=3rV- 1 5-fcKD^i/- 1 
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6- (4-7;1/^P7jc-;1/) -17, 18, 19, 2 0 -5^ h ^ 7 5 
-^r- ^-T^yxiT. h - 1 3 -x>^ 



TLC : Rf 0.50 (i^DD7j>;i/A : ;i/=9 : 1) ; 

NMR : d 7.22-7.13 (m, 2H), 7.08-6.96 (m, 2H), 5.76 (dd, J = 15.3, 5.7 Hz, IH), 
5.51 (dd, J = 15.3, 8.7 Hz, IH), 4.48-438 (m, IH), 4.16-4.05 (m, IH), 3.67-3.53 (m, 
10 IH), 3.10-2.95 (m, IH), 2.88-2.79 (m, 2H) , 2.76 (d, J = 13.5 Hz, IH), 2.68-2.50 (m, 
4H), 2.43-2.16 (m, 5H), 1.75-1.63 (m, IH), 0.65-0.50 (m, 4H)o 

^^J2 8 (a) -2 8 (b) 
2 - (1- (T-fe^;i/f-:tp«5^;i/) S/^nrnt:;!/) • 

«^J2 8 (a) 



(15a, 13E) -1, 5- (1, 4--(>^-y:^-]yy) - 9 
20 V- 1 5-t: h*P^^- 1 6- (4-7;i/;rP7a:-;i/) -2, 3, 4, 1 
7, 18, 19, 2 0-^r^;/;i/-5-5^T-8-5'-tf7-p;:^ h- 1 3- 
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TLC : Rf 0.45 (;57Dn7^;i/A : 7<i5'y-;i/=9 : 1) ; 
NME : <y 8.00 (d, J = 8.4 Hz, 2H), 7.38 (d, J = 8.4 Hz, 2H), 7.20-7.10 (m, 2H), 
7.07-6.96 (m, 2H), 5.65 (dd, J = 15.3, 5.4 Hz, IH), 5.47 (dd, J = 15.3, 9.3 Hz, IH), 
5 4.35 (m, IH), 4.10 (m, IH), 3.67 (m, IH), 3.30-3.00 (m, 3H), 2.75 (d, J = 6.9 Hz, 2H), 
2.48-2.08 (m, 3H), 1,70 (m, lH)o 

mmm2 8 (b) 

(15a, 13E) -1, 5- (1, S—f >;S^-7xr:l/:/) -9-:^^ 
10 V- 1 5 -t KD:J!ri^- 1 6 - {4 -7Jl:tuy 3l=.;i) - 2 , 3, 4, 1 
7, 18, 19, 2 0— s7°i$^y;i/-5-5^7'-8-T-tf7'PX h-1 3- 
31 >^ 




TLC : Rf 0.45 (^DD7|^;l/A : ^^y-;i/=9 : 1) ; 
15 N M R : <5 8.05 (m, IH), 7.88 (d, J = 7.8 Hz, IH), 7.58 (d, J = 8.4 Hz, IH), 7.38 (t, J 
= 7.8 Hz, IH), 7.18-7.02 (m, 2H), 7.01-6.93 (m, 2H), 5.68 (d4 J = 15.6, 5.7 Hz, IH), 
5.45 (dd, J = 15.6, 8.7 Hz, IH), 4.60 (bs, 2H), 4.33 (m, IH), 4.10 (m, IH), 3.64 (01, 
IH), 3.22-2.98 (m, 3H), 2.75 (d, J = 6.6 Hz, 2H), 2.50-2.08 (m, 3H), 1.68 (m, IH) o 
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mmm2 9 (a) -2 9 (m ) 
mmm29 (a) 

10 (15a, 1 3E) -9-:t=¥V-l h'Pdp>>-l 6- [3- (4- 
h U7;V:tD^^;i/^>i^;i/;r^^» 7xr:;i/] - 1 7, 18, 19, 20 
-7^h^y;i/-5-5^7^-8-7'1f7°D;^ h-1 3-x>^ 




TLC : Rf 0.44 (^DD3j^;i/A : ;i/=9 : 1) ; 

15 NMR : 5 7.65 (d, J = 8.1 Hz, 2H), 7.55 (d, J = 8.1 Hz, 2H), 7.28-7.20 (m, IH), 
6.88-6.78 (m, 3H), 5.75 (dd, J = 15.3, 5.7 Hz, IH), 5.48 (dd, J = 15.3, 8.1 Hz, IH), 
5.12 (s, 2H), 4.41 (q, J = 63 Hz, IH), 43-3.4 (br), 4.17-4.07 (m, IH^ 3.68-3.57 (m, 
IH), 3.01-2.88 (m, IH), 2.82 (d, J = 6.3 Hz, 2H), 2.70-2.10 (m, 9H), 1.96-1.82 (m, 
2H), 1.78-1.62 (m,lH)o 

20 

mmm2 9 (b) 

(15 a, 1 3E) -9-:t=3pV- 1 5-t KP^i^- 16 - [3- (tru 
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-y>-3-^)V^ h^i^) 7xr:;i/] -17, 18, 19, 20 -5" h^^ 

;i/-5-5^T-8-rifrpx h- 1 3-ji>^ 
o 



TLC : Rf 0.47 (^DD7}>;PA : p^^S'y— ;i/=9 : 1) ; 
5 N M R : 5 8.72 (s, IH), 8.45 (d, J = 3.3 Hz, IH), 7.85 (d, J = 7.8 Hz, IH), 7.39 (dd, 
J = 7.8, 3.3 Hz, IH), 7.16 (dd, J = 8.1, 8.1 Hz, IH), 7.04 (s, IH), 6.80-6.75 (m, 2H), 
5.85 (dd, J = 153, 4.8 Hz, IH), 5.62 (dd, J = 153, 8.7 Hz, IH), 5.24 (d, J = 13.2 Hz, 
IH), 5.17 (d, J = 13.2 Hz, IH), 4.35-4.30 (m, IH), 4.20-4.10 (m, IH), 3 J3-3.40 (m, 
IH), 3.30-3.16 (m, IH), 2.8-2.3 (m, lOH), 2.3-2.1 (m, IH) , 1.95-1.8 (m, 2H), 1.8-1.6 
10 (m, lH)o 

mmm 29 ( c ) 

(15a, 13E) I 5-\i\^u^i/- 1 S-i/i7uyu\^ 

)iy-17, 18, 19, 2 0-5^ h^y;i/-5-5^T-8-r-tf7°o;^ h- 
15 13-x>^ 



TLC : Rf 0.39 (^DD7^^;l/A : ^^y— ;i/=9 : 1) ; 

NMR : (5 5.80 (dd, J = 15.6, 6.0 Hz, IH), 5.58 (ddd, J = 15.6, 8.4, 1.0 Hz, IH), 

4.30 (m, IH), 4.15 (m, IH), 3.77-3.05 (m, 4H), 2.77-2.08 (m, 9H), 2.00-1.70 (m, 3H), 
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1.53-1.41 (m, 2H), 0.72 (m, IH), 0.60-0.42 (m, 2H), 0.20-0.02 (m, 2H) o 
lliiB^J2 9 (d) 

(15 a:, 13E) - 9 -;rdpv- 1 5 - 1 KD^i/- 1 6 -7x-;i/- 5 
5 - (4-5b;i/4?dri/^TV/-;V-2--r;i/) - l, 2, 3, 4, 17, 18, 
19,2 0-:i-^^J)V-5-^T-8-T'irruxh-l 3 -x> 



TLC : Rf 0.24 (^PDPt;;i/A : ;i/= 9 : 1) ; 

NMR : <y 8.09 (s, IH), 7J8-7.14 (m, 5H), 5.80 (dd, J = 15.3, 6.0 Hz, IH), 5.47 (dd, 
10 J = 15.3, 8.7 Hz, IH), 4.40 (m, IH), 4.21-3.61 (m, 4H), 3.38-3.16 (m, 3H), 2.97-2.79 
(m, 2H), 2.52-2.18 (m, 3H), 1.76 (m, lH)o 

mmm2 9 (e) 

(15a, 13E) -9-:t=3pV-l 5-11 FD^S^-1 6- (3-^5";i/ 
15 7xn;i/) -5 - (4-:^;^7}^•:^^S^5^TV-;l/- 2 -^;i/) -1, 2, 3, 
4, 17, 18, 19, 2 0-:t^^^Jl-5-^T-8-TV'yu:^V- 
1 3-x> 




COOH 
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TLC : Rf 0.27 (^nDJf:;i/A : ptiS^y-;i/=9 : 1) ; 
N M R : 5 8.08 (s, IH), 7.20 (m, IH), 7.08-6.95 (m, 3H), 5.80 (dd, J = 15.3, 5.7 Hz, 
IH), 5.50 (dd, J = 15.3, 8.7 Hz, IH), 4.40 (m, IH), 4.12 (m, IH), 3.70 (m, IH), 3.50- 
2.95 (m, 5H), 2.85-2.78 (m, 2H), 2.50-2.19 (m, 6H), 1.77 (m, IH) o 

mmm2 9 (f ) 

(15 a, 1 3E) -9-:t^V- 1 5-b KD^J/- 16 - [3- (tfU 

i^>-2-^';i/^ h^i^) 7x-;i/] - 1 7, 18, 19, 20-xh7y 



o 




TLC : Rf 0.30 (^Dn7iN;i/A : ;i/=9 : 1) ; 

NMR : <y 8.57 (d, J = 5.4 Hz, IH), 7.80 (dt, J = 1.5, 7.5 Hz, IH), 7.60 (d, J = 7.5 
Hz, IH), 7.32 (m, IH), 7.22 (t, J = 7.8 Hz, IH), 6.99-6.85 (m, 2H), 6.80 (d, J = 7.8 Hz, 
IH), 5.85 (dd, J = 15.0, 4.8 Hz, IH), 5.59 (ddd, J = 15.0, 8.7, 1.2 Hz, IH), 5.32 (s, 
2H), 4.43 (m, IH), 4.11 (m, IH), 3.43 (m, IH), 3.18 (m, IH), 2.88-2.18 (m, 13H), 
1.97-1.83 (m, 2H), 1.72 (m, lH)o 

mmm2 9 (g) 

(15a, 1 3E) -9-:t:¥V-l 5-\i\'U^i^-l 6- [3- (t:U 
i^>-4-^;i/p< 7:n-;i/] -17, 18, 19, 20-7^h^y 

;b-5-^T-8-rifrD^ h-1 3-x>^ 
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TLC : Rf 0.30 (i^DDJ^;VA : p<i57y— ;i/=9 : 1) ; 
NMR : 6 8.58 (d, J= 6.0 Hz, 2H), 7.39 (d, J = 6.0 Hz, 2H), 7.22 (t, J = 7.8 Hz, IH), 
6.88-6.70 (m, 3H), 5.72 (dd, J = 15.3, 5.7 Hz, IH), 5.45 (dd, J = 15.3, 8.1 Hz, IH), 
5 5.12 (s, 2H), 4.32 (m, IH), 4.11 ( m, IH), 3.59 (m, IH), 3.30 (m, IH), 2.99 (m, IH), 
2.78 (m, 2H), 2.69-2.12 (m, lOH), 1.98-1.80 (m, 2H), 1.63 (m, IH) o 

mmm2 9 (h) 

(15 a, 1 3E) -9-:t^V- 1 5-b I'U^i/- 16 - [3- (t:U 
10 i^>-2-^;U) 7x:r;i'] - 1 7, 18, 1 9 , 2 0 — 5^ h 7^;!/- 5 - 

9v ^ XOOH 



TLC : Rf 0.37 (^PD4^;i/A : ^^S^y— ;i/=9 : 1) ; 
NMR : d 8.74 (m, IH), 7.93 (s, IH), 7.84 (dt, J = 1.8, 7.8 Hz, IH), 7.72 (d, J = 7.8 
15 Hz, IH), 7.65 (d, J = 8.1 Hz, IH), 7.42 (t, J = 7.5 Hz, IH), 7.37-7.23 (m, 2H), 5.88 
(dd, J = 15.0, 4.5 Hz, IH), 5.64 (ddd, J = 15.0, 9.0, 1.5 Hz, IH), 5.45 (bs, 2H), 4.58 
(m, IH), 4.10 (m, IH), 3.40 (m, IH), 3.21 (m, IH), 3.02-2.80 (m, 2H), 2.78-2.10 (m, 
9H), 1.99-1.82 (m, 2H), 1.73 (m, lH)o 
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(15 a, 1 3E) -9-:t^V-l 5-t h*D:^i/-l 6-i^^P^>5^ 
;i/-5- (4-i3)]/^^^i/'^T'J-)l-2-^JV) -1, 2, 3, 4, 17, 
18, 19, 2 0-:t^'iJ^>';i/-5-^T-8-T1f7-D;^ 1 3-x> 



5 




TLC : Rf 0.22 (i'Da>^c;i/A : ;i/=9 : 2) ; 

NMR : (J 8.10 (s, IH), 5.79 (dd, J = 15.6, 6.0 Hz, IH), 5.55 (d, J = 15.6, 8.7 Hz, 
IH), 4.40-3.63 (m, 5H), 3.58-3.24 (m, 3H), 2.57 -2.08 (m, 3H), 1.98-1.40 (m, lOH), 
1.10 (m, 2H)o 

10 

ll»J2 9 (.i) 

(15 a, 1 3E) -9-:r^V- 1 5-t h'D^^S/- 16 - [3- (2, 
2, 2-h';7;i/^D3^h^iyp<5^;i/) 7x^;i/] -5 - (4-;b;v;l^^s^ 
5^T\;-;i/-2-'1';i/) -1, 2, 3, 4, 17, 18, 19, 2 0-:t^ 
15 ^ y}l-5-^T-8-T^ruxV- 13-:Ly 




TLC : Rf 0.19 (^DD4^;1/A : p<d7y— ;i/=9 : 2) ; 

N MR : d 8.08 (s, IH), 7.37-7.10 (m, 4H), 5.80 (dd, J = 15.3, 5.7 Hz, IH), 5.52 (dd, 
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J = 15.3, 8.4 Hz, IH), 4.80-4.50 (m, 3H), 4.41 (m, IH), 4.11 (m, IH), 3.94-3.62 (m, 
4H), 3.39-3.19 (m, 3H), 2.88-2.79 (m, 2H), 2.50-2.17 (m, 3H), 1.72 (m, IH) o 

mmm2 9 (k) 

5 (15a, 1 3E) -9-;t^V- 1 5-h Fn=^rS^- 1 6- [3- 

Vy^>-2-^)V) 7x^;i/] -5- (4-iJJl^^^t/^T^J—}]/-2- 
^)V) -1, 2, 3, 4, 17, 18, 19, 2 0-:t^^y)l-5-^T 
-8-Tifrn;^ h-1 3-x> 



10 TLC : Rf 0.24 (^DD7jx;i/A : ;^^5'y~;i/ :l^^=9 : 1 :0.1) ; 

NMR : (J 8.05 (s, IH), 7.80-7.65 (m, 2H), 7.58 (d, J = 7.5 Hz, IH), 7.51 (d, J = 7.5 
Hz, IH), 7.39 (t, J = 7.8 Hz, IH), 735-7.15 (m, 3H), 7.03 (s, IH), 5.82 (dd, J = 15.0, 
5.7 Hz, IH), 5.52 (d, J = 15.0, 8 .7 Hz, IH), 4.50 (m, IH), 4.19-4.02 (m, IH), 3.70 (m, 
IH), 3.36-3.08 (m, 3H), 3.00-2.82 (m, 2H), 2.50-2.10 (m, 3H), 1.72 (m, IH) o 

15 

^ii^J2 9 (1) 

(15a, 13E) -9-:^-^V-l 5-tKD:3E^5/-16 - (5-^^;V 
77>-2--r;i/) -5 - {4-i3Jlt^^t/^T'J-JV-2-^)V) -1, 
2, 3, 4, 17, 18, 19, 2 0-:t^^$7y;l'-5-5^7'-8-Tif7• 
20 n;^h-13-x> 
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■COOH 



TLC : Rf 0.26 (i^^nn^^> : ^^y— ;i/ : i^^=9 : 1 : 0.l) ; 
NMR : (5 8.09 (s, IH), 5.96 (d, J = 3.0 Hz, IH), 5.90-5.84 (m, IK), 5.79 (dd, J = 
153, 6.0 Hz, IH), 5.55 (ddd, J = 15.3, 6.0, 1.2 Hz, IH), 4.45 (q, J = 6.3 Hz, IH), 4.12 
(q, J = 7.5 Hz, 1 H), 3.84-3.72 (m, IH), 3.46-3.18 (m, 3H), 2.82 (d, J = 6.3 Hz, 2H), 
2.50-2.20 (m, 3H), 2.24 (s, 3H), 1.80-1.70 (m, lH)o 

^^J2 9 (m) 

(15 a, 13E) -9-:t^V-l 5-b:KD:?ri/-16 - (4-7;i/:t 
D7ir:;i/) -5- ( 6 -*;i/^*^S/tf U i^>- 2 --T ;V) -1, 2, 3, 
4, 17, 18, 19, 2 0-;t^^y;i/-5 -5=-r-8-rif7-p;^ h- 
13-:n> 



TLC : Rf 0.21 (^DD7}^;i/A : ;i/=4 : 1) ; 

NMR : (J 7.97 (m, IH), 7.69 (m, IH), 738 (m, IH), 7.21-7.15 (m, 2H), 7.06-6.97 
(m, 2H), 5.75 (dd, J = 15.0, 5.7 Hz, IH), 5.51 (ddd, J = 15.0, 8.4, 1.0 Hz, IH), 4.40 
(m, IH), 4.10 (m, IH), 3.58 (m, IH), 3. 38-3.15 (m, 3H), 2.83 (d, J = 6.6 Hz, 2H), 
2.57-2.20 (m, 3H), 1.77 (m, lH)o 




COOH 
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m&mSQ (a) -^3 0 (e) 

mmm3 (i) xmmLfz^'^^rz\t^(D^t>y)izmmm2 9 (e) t* 
mmm^o (a) 

(15 a, 1 3E) -9-;r^V-l 5-t 6- (4-7;i/:t 

10 D7x-;U)-17, 18, 19, 2 0-xh7y;V-5-^7'-8-T1f 



TLC : Rf 0.73 (^Pn4^;i/A : ;i/=9 : 1) ; 

NMR : 5 7.17 (m, 2H), 6.99 (m, 2H), 5.75 (dd, J = 15.6, 5.1 Hz, IH), 5.52 (dd, J = 
15 15.6, 8.4 Hz, IH), 4.69 (s, 2H), 4.40 (m, IH^ 4.11 (m, IH), 3.58 (in, IH), 3.28 (m, 
2H), 3.20-3.00 (m, 3H), 2.81 (d, J = 6 .6 Hz, 2H), 2.70-2.47 (m, 7H), 2.40-2.18 (m, 
3H), 1.95 (m, 2H), 1.88-1.42 (m, 5H), 1.41-1.22 (m, 4H), 1.00-0.83 (m, 6H) o 

llil^J3 0 (b) 

20 (15 a, 1 3 E) - 9 -;r^V- 1 5 -t KparS/- 1 6 - (4-7;i/:t 
D7:ii^;i/) -17, 18, 19, 2 0-7^ h7y;i/-5-5=-T-8-Tlf 
7*n;^h-l 3-x>^- 2- (2, 2 -S^x5^;i/^y^y-r;i/:^=¥5/) x 

393 




wo 03/009872 



PCT/JP02/07385 




CH3 CH| 



>3 



T L C : R f 0.29 (l^^x^;)/) ; 

NMR : <5 7.22-7.13 (m, 2H), 1.01-6.91 (m, 2H), 5.75 (dd, J = 15.3, 6.0 Hz, IH), 
5 5.50 (dd, J = 15.3, 8.7 Hz, IH), 4.43-4.32 (m, IH), 4.25 (s, 4H), 4.18-4.06 (m, IH), 
3.79-3.56 (m, IH), 3.02-2.88 (m, IH), 2. 86-2.79 (m, 2H), 2.70-2.48 (m, 4H), 2.48- 
2.31 (m, 4H), 231-2.17 (m, IH), 1.97-1.82 (m, 3H), 1.78-1.60 (m, IH), 1.60-1.48 (m, 
6H), 1.22-1.10 (m, 2H), 0.89 (t, J = 7.2 Hz, 3H), 0.77 (t, J = 7.5 Hz, 6H)o 

10 mmm^Q (c) 

(15 a, 13E) - 9-;t=^V- 1 5-t: h'Ddpi/- 1 6 - (4-7;i/:t 
uy a:. =.)]/)- n , 18, 19, 2 0-^h7y;i/-5-5=-T-8-Tif 



TLC : Rf 0.64 (i^^DD^^S^> : ^^y-;i/=9 : 1) ; 

NMR : <y 7.20-7.10 (m, 2H), 7.05-6.95 (m, 2H), 5.74 (dd, J = 14.7, 6.0 Hz, IH), 



15 




394 



wo 03/009872 



PCT/JP02/07385 



5.50 (ddd, J = 14.7, 8.4, 1.5 Hz, IH), 4.45-4.35 (m, IH), 4.30-4.20 (m, 4H), 4.15-4.05 
(m, IH), 3.70-3.55 (m , IH), 3,00-2.90 (m, IH), 2.81 (d, J = 6.0 Hz, 2H), 2.70-2.35 
(m, 8H), 230-2.15 (m, IH), 2.05-1.95 (m, 3H), 1.95-1.80 (m, 9H), 1.80-1.60 (m, 6H) o 

5 mmmso id) 



(15 a, 13E) -9-;*-=^rV-l 5 -h KD^pj/- 1 6 - (4-7;i/:t 
D7i-;V)-17, 18, 19, 2 0-7^ h^y;i/-5-^T-8-T1f 



T L C : R f 0.34 (@^^J^^;i/) ; 

NMR : 7.20-7.10 (m, 2H), 7.05-6.95 (m, 2H), 5.23 (dd, J = 15.6, 6.0 Hz, IH), 
5.50 (ddd, J = 15.6, 8.4, 1.5 Hz, IH), 4.40-4.30 (m, IH), 4.27 (s, 4H), 4.15-4.05 (m, 
IH), 3.70-3.50 (m, IH), 3.00-2.90 (m, IH), 2.81 (d, J = 6.6 Hz, 2H), 2.70-2.15 (m, 
15 8H), 1.95-1.85 (m, 3H), 1.75-1.60 (m, 3H), 1.50-1.40 (m, 2H), 1.09 (s, 3H), 0.82 (t, J 
= 7.5 Hz, 6H)o 

mmmso (e) 

(15 a:, 1 3E) -9-^=¥V- 1 5-t KO^$/- 16 - (3-^5^;l/ 
20 7:c-;i/) - 5- {4- [2- 

:t:h^i^jt])],-^.-)\,2 ^T^J—J\^-2-^}l} -1, 2, 3, 4, 17, 1 
8, 19, 2 0-:t^ify}]/-5-^T-8-T'\rru7.V-13-:r.y 




CH3 CH3 



10 
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T L C : R f 0.30 (I^^x5=-;i/) ; 

NMR : <y 7.99 (s, IH), 7.17 (t, J = 7.5 Hz, IH), 7.05-7.00 (m, IH), 7.00-6.90 (m, 
2H), 5.80 (dd, J = 15.3, 6.0 Hz, IH), 5.50 (ddd, J = 16.2, 8.7, 1.5 Hz, IH), 4.56-4.45 
5 (m, 2H), 4.40-4.30 (m, 3H), 4.25-4.15 (m, IH), 3.75-3.65 (m, IH), 3.40 (t, J = 6.6 Hz, 
2H), 3.30-3.15 (m, IH), 2.80-2.75 (m, 2H), 2.40-2.15 (m, 6H), 2.08 (d, J = 4 J Hz, 
IH), 1.80-1.60 (m, 3H), 150-1.40 (m, 2H), 1. 09 (s, 3H), 0.80 (t, J = 7.5 Hz, 6H)o 

10 (15a, 1 3E) -9-:t=JpV- 1 5-b HD^S/- 1 6- (3, 
t KD^S/7x-;i/) - 1 7, 18, 19, 2 0 — r h^^;i/- 5 



15 14, 15, 16, 17, 18, 19, 2 0 ^ y )l- 5 -f-T- 8 - 

[3, (t-::/f-;i/i^p<^;v^';;v:t=3^^) 7x-;i/] -2-:t=3[^ 
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TLC : Rf 0.14 {mh^^Vy : /iS^y-;i/ : M= 9 0:10:1) ; 
5 N M R (CD3OD) : 6 6.67 (d, J = 7.8 Hz, IH), 6.61 (d, J = 1.8 Hz, IH), 6.49 (dd, J = 
7.8, 1.8 Hz, IH), 5.68 (dd, J = 15.3, 7.2 Hz, IH), 5.33 (dd, J = 15.3, 9.0 Hz, IH), 
4.30-4.20 (m, IH), 4.20-4.10 ( m, IH), 3.55-3.45 (m, IH), 2.90-2,70 (m, 2H), 2.70- 
2.15 (m, lOH), 1.95-1.80 (m, 2H), 1.80-1.60 (m, lH)o 

10 mM&m3 2 

(15a, 13E) -1, 6- (1, 4— r>^-73: 
V- 1 5-t Fn^^S^-- 16 - (3- (2-^5^;i/7 3: 
2, 3, 4, 5, 17, 18, 19, 20-:t^^yjl 

- 1 



15 




3- (4 -7;i/;tD7xr^;i/) - 2 -:t^Vy'U\^J]/t^7,yi^>m • i^:^^ 
;i/a^^7^;VCDf^t)t) t 3 - (3- (2 -^^Jiy jl-jv) 7xr:;i/) - 2- 

20 #^ • 3^^;^x:p^7^;l/§^v^T^ ##M3 1^##^J3 2-»##^^J3 3-»|| 
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TLC :Rf OAl mih^^U> : ^^y>-Jl=9 : i) ; 
N M R : d 7.99 (d, J = 8.4 Hz, 2H), 7.40-7.14 (m, lOH), 5.65 (dd, J = 15.3, 6.0 Hz, 
IH), 5.39 (dd, J = 15.3, 8.7 Hz, IH), 4.45-4.35 (m, IH), 3.85-3.70 (m, 2H), 3.05-2.70 
(m, 5H), 2.40-2.20 (m, 5H), 2.20-2.00 (m, IH), 1.70-1.55 (m, IH) o 



mmms 2 (a) (s) 

3- (3- (2-p{5^;i/7x-;i/) 7air:;i/) - 2 -;^^vrD fcr;i/:tj;^ 
10 ffiSr^*;i^JJ?>l^x;;^7^;i/^#^<^MV^Ts ##^J 3 1 -^##«5y 3 2 ^# 

%m 3 3 2 6 ^mmm 2 1 mm<Dmi'^ i^nt ^ t j; d > tib©* 

11^1^3 2 (a) 

15 (15a, 13E) -1, 6- (1, 4--r>^-7x:ri/» -9-:t^ 
V- 1 5-t KD^S/- 1 6 - (3- (3-^5^;i/7x:z;i/) 7x-;i/) - 
2, 3, 4, 5, 17, 18, 19, 2 0 h 
- 1 3 -x>^ 



20 TLC : Rf 0.32 (Jg-fbT^^^-l/V : ^^y-;i/=9 : 1) ; 

N M R : d 7.98 (d, J = 8.4 Hz, 2H), 7.50-7.30 (m, 6H), 7.24-7.14 (m, 4H), 5.64 (dd, 
J = 15.3, 6.0 Hz, IH), 5.36 (dd, J = 15.3, 8.4 Hz, IH), 4.50-4.40 (m, IH), 3.80-3.65 
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(m, 2H), 3.00-2.70 (m, 5H), 2.45-2.20 (m, 5H), 2.20-2.00 (m, IH), 1.70-1.55 (m, IH) o 

mmm3 2 (b) 

(15a, 13E) -1, 6- (1, 4-'i' >^$7-7xnl/» -9-:tdr 
5 V- 1 5-t Kn:3p$^-l 6 - (3- (4-^g=-;i/7i^;i/) - 
2, 3, 4, 5, 17, 18, 19, 2 0 J )l-8-T'ifytiX h 
- 1 3-:s^>m 




TLC : Rf 0.32 (m^y^^Uy : : zlc= 9 : 1) ; 

10 N M R : <y 7.98 (d, J = 8.4 Hz, 2H), 7.50-7.44 (m, 3H), 7.44-7.32 (m, 2H), 7.28-7.14 
(m, 5H), 5.64 (dd, J = 15.6, 6.0 Hz, IH), 5.36 (dd, J = 15.6, 8.7 Hz, IH), 4.45-4.35 (m, 
IH), 3.80-3.65 (m, 2H), 3.00-2.70 (m, 5H), 2.40-2.20 (m, 5H), 2.20-2.00 (m, IH), 
1.70-1.55 (m, lH)o 

15 mmm3 2 (c) 

(15a, 13E) -1, 6- (1, 4— r >^5'~7xril/» -9-:tdr 
V-1 5-h Kd^i^-l 6- (3- (4- h U 7;i/:tD^^;i/7 3i-;i/) 
7xrz;i/) -2, 3, 4, 5, 17, 18, 19, 2 0 7;i/- 8 - 
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COOH 



TLC : Rf 0.51 (^UDt^JlM, : ^^y—)]/ : mM=9 : 1 : 0.l) ; 
NMR : d 8.00 (d, J = 8.1 Hz, 2H), 7.69 (m, 4H), 7.55-7.13 (m, 6H), 5.65 (dd, J = 
15.0, 6.0 Hz, IH), 5.39 (dd, J = 15.0, 8.4 Hz, IH), 4.41 (m, IH), 3.81-3.69 (m, 2H), 
5 3.10-2.70 (m, 5H), 2.43-1.30 (m, 5H) o 

mmm3 2 (a) 

(15 a, 13 E) -1, 6 - (1, 4-^y^-7 3L-U» -9-:t^ 
V- 1 5-t h'PdrS/- 1 6 - (3- (3, 5 -S^ h U 7;i/;rnpi^;V7 
10 yx.-)]/) - 2, 3, 4, 5, 17, 18, 19, 2 0-:t^^y)\y 

- 8 -Tif ra;^ h - 1 3 -x>^ 



T L C : R f 0.53 (^UU^JVA : y. ^J—)]/ : l^^= 9:1: O.l) ; 
NMR : <y 8.01-7.98 (m, 4H), 7.86 (s, IH), 7.58-7.40 (m, 3H), 7.37-7.20 (m, 3H), 
15 5.68 (dd, J = 15.6, 6.0 Hz, IH), 5.44 (dd, J = 15.6, 8.4 Hz, IH), 4.43 (m, IH), 3.83- 
3.78 (m, 2H), 3.18-2.80 (m, 6HX 2.42-2.22 (m, 2H), 2.14 (m, IH), 1.65 (m, IH) o 

mmms2 ce) 




3 
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(15a, 13E) -1, 6- (1, 4—(>'^-yj^-l^» -9-;t^ 
V- 1 5-t; Kn:3|rS/- 1 6 - (3- {4-1-^^)1^31-)]/) 7xr:;i/) 
-2, 3, 4, 5, 17, 18, 19, 2 0 -:t!7 ^ ^ )\/- 8 -TlfyuT. 



5 




TLC : Rf 0.51 (^7DPP^^;^A :^^^—)V : M= 9 : 1 : O.l) ; 
NMR : (5 7.98 (d, J = 8.4 Hz, 2H), 7.59-7.33 (m, 7H), 7.25-7.16 (m, 3H), 5.63 (dd, 
J = 15.3, 5.7 Hz, IH), 5.39 (dd, J = 15.3, 9.0 Hz, IH), 4.21 (m,lH), 3.80-3.65 (m, 2H), 
3.00-2.68 (m, 6H), 2.40-1.40 (m, 4H), 1.35 (s, 9H)o 

10 

mmm32 it) 

(15«) -9-;^=¥V-l 5-t KP:¥i^-l 6- ( 3 -7 ai^;U7 o^n 
-5- {4-il)\/if^^U^T^J-))/-2-^)\/) -1, 2, 3, 4, 1 
7, 18, 19, 2 0-:t^7^5'y;i/-5-^T-8-Tif7°D;^^> 



15 




TLC : Rf 0.32 (^DD7^;UA : p< ^ ^ — ;i/ : i^^= 9 : 1 : 0.1) ; 
NMR : <y 1.72 (m, 1 H) 2.30 (m, 3 H) 3.06 (m, 7 H) 3.68 (m, 1 H) 4.11 (m, 1 H) 
4.47 (m, 1 H) 5.51 (dd, J=15.38, 8.79 Hz, 1 H) 5.82 (dd, J=15.38, 5.77 Hz, 1 H) 735 
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(m,9H)8.07(s,lH)o 

mmm32 (g) 

(15 a) -9-:^^'J~l 5-b 6- (3- (4-^^)]/y 

5 x^;i/) 7x-;i/) - 5- (4-i3)\/:!f^^i/f-T^J-J]/-2--( )l) -1, 
2, 3, 4, 17, 18, 19, 2 0-;r^^y;i/-5-^5'-8-7'1fr 



T L C : R f 0.33 D P4^;i/A : —)l : @^^= 9:1: 0.1) ; 
10 NMR : 6 1.71 (m, 1 H) 2.38 (m, 8 H) 2.92 (m, 2 H) 3.23 (m, 3 H) 3.69 (m, 1 H) 
4.10 (m, 1 H) 4.47 (m, 1 H) 5.51 (dd, J=15.38, 8.52 Hz, 1 H) 5.82 (dd, J=15.38, 5.77 
Hz, 1 H) 7. 31 (m, 8 H) 8.01 (s, 1 H)o 

mmm3 2 (h) 

15 (15 a) -9-;tdrV-l 5-t Kd^S^-1 6 - (3- (4-^PD7 
xr:;i/) 7xr:;i/) -5 - ( 4 2 -^;i/) -1, 
2, 3, 4, 17, 18, 19, 2 0-yt^^^JV-5-^T-8-T'\rr 
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T L C : R f 0.28 i^uxn Ti^jlA : ^ ^ y — ;i/ : WM= 9:1: O.l) ; 
NMR : (5 1.69 (m, 1 H) 2.30 (m, 3 H) 2.90 (m, 2 H) 3.44 (m, 6 H) 4.11 (m, 1 H) 
4.46 (m, 1 H) 5.52 (dd, J=15.38, 8.79 Hz, 1 H) 5.83 (dd, J=15.38, 5.77 Hz, 1 H) 7.35 
(m, 8 H) 8. 07 (s, 1 H)o 

mmm3 2 (d 

(15 a) -9-;t^V- 1 5-b \^u^i^- 16 - (3- (4-p< h^^PS^ 
7x-;i/) 7x:z;i/) - 5- i4-fj)]y7f^^->f-T^J--)]/-2-^)V) -1, 
2, 3, 4, 17, 18, 19, 2 0-:t^^y;i/-5-^7'-8-7'-tfr 




TLC : Rf 0.32 (i^DD4^;i/A : ^ 7 — ;i/ : M= 9 : 1 : 0.1) ; 
NMR : 6 1.70 (m, 1 H) 2.53 (m, 7 H) 3.21 (m, 3 H) 3.69 (m, 1 H) 3.85 (s, 3 H) 
4.09 (m, 1 H) 4.46 (m, 1 H) 5.51 (dd, J=15.38, 8.79 Hz, 1 H) 5.82 (dd, J=15.38, 6.04 
Hz, 1 H) 7. 22 (m, 8 H) 8.07 (s, 1 H) o 

mmm3 2 (.j) 

(15a, 1 3E) -9-:t^V-l 5 - 1 h* D^ri^- 1 6 - (3- (i-y 
^]y>-2--()l) 7x^;i/) -17, 18, 19, 2 0-7^ h^y;!/- 5 
-^T- 8 -T^rUT. h - 1 3 -ai>^ 
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TL C : Rf 0.46 (^DD7h:;i/A : pi^y— ;i/= 9 : 1) ; 
NMR ; <y 8.03 (s, IH), 7.94-7.82 (m, 3H), 7.73 (dd, J = 8.7, 2.1 Hz, IH), 7.64-7.57 
(m, IH), 7.57-7.40 (m, 4H), 7.21 (d, J = 7.5 Hz, IH), 5.79 (dd, J = 15.3, 6.0 Hz, IH), 
5.49 (ddd, J = 15. 3, 8.7, 1.2 Hz, IH), 4.54-4.44 (m, IH), 4.14-4.04 (m, IH), 3.66- 
3J2 (m, IH), 3.00-2.85 (m, 3H), 2.60-2.10 (m, 9H), 1.90-1.60 (m, 3H)o 

mmm3 2 (k) 

(15 a, 1 3E) -9-:t^V-l 5-t:.KD:3pi/-l 6 - (3- (^> 
l/:t=¥1^y-;i/-2->r;i/) 7ir:;i/) -1 7, 18, 19, 



T L C : R f 0.43 (^ D D:*c;i/A : ^ ^ ^ —Jl/= 9:1) ; 
N M R : d 8.31 and 8.24 (s, IH), 8.08 (d, J = 7.8 Hz, IH), 7.82-7.74 (m, IH), 7.64- 
7.56 (m, IH), 7.48(t, J = 7.8 Hz, IH), 7.44-7.34 (m, 3H), 5.89 (dd, J = 15.6, 4.5 Hz, 
IH), 5.63 (dd, J = 15.6, 7.5 Hz, IH), 4.65-4.55 and 4.55-4.45 (m, IH), 4.20-4.05 (m, 
IH), 3.55-3.40 (m, IH), 3.30-3.10 (m, IH), 3.30 (dd, J = 13.8, 5.1 Hz, IH), 2.89 (dd, 
J = 13.8, 8.7 Hz, IH), 2.75-2.15 (m, 9H), 1.95-1.85 (m, 2H), 1.80-1.60 (m, IH) o 
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mmm3 2 (p 

(15a, 13E) -9-:t=^rV-l 5-t 6- (3- 

'J^y'J-)V-2-'i)V) yj^=^)V) -17 , 18, 19, 2 0-7^h7y 
)V-5-^T-8-T1fru:^ h-1 3-x>^ 



5 




TLC : Rf 0.38 (i^DD4^;i/A : p<i5'y-;i/=9 : 1) ; 
NMR : 5 8.14 (s, IH), 8.09 (d, J = 8.1 Hz, IH), 7.91 (d, J = 7.8 Hz, IH), 7.84 (d, J 
= 7.8 Hz, IH), 7.56-7.32 (m, 4H), 5.88 (dd, J = 15.0, 5.1 Hz, IH), 5.61 (ddd, J = 15.0, 
8.7, 1.5 Hz, 1 H), 4.60-4.45 (m, IH), 4.20-4.05 (m, IH), 3.55-3.40 (m, IH), 3.25-3.05 
10 (m, IH), 3.01 (dd, J = 13.8, 4.8 Hz, IH), 2.88 (dd, J = 13.8, 8.7 Hz, IH), 2.70-2.10 (m, 
9H), 1.96-1.82 (m, 2H), 1.80-1.60 (m, lH)o 

m.m3 2 (m) 

(15a) -9-;r=3pV-l 5-t KD:^i^-l 6- (3- (i-y^lyy- 
15 2-^}]/) 7i^;i/) -5- {4-i3)V-^^^->^T^J—JV- 2 )l) -1, 
2, 3, 4, 17, 18, 19, 2 0-:;^^^ J JV- 5 -^T- 8 -Tirr 
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TLC : Rf 0.40 (i^^OD^^> : : |^^= 9 : 1 : 0.1) ; 

NMR : <y 8.05-8.00 (m, 2H), 7.93-7.82 (m, 3H), 7,71 (dd, J = 8.4, 1.8 Hz, IH), 
7.61 (d, J = 7.8 Hz, IH), 7.56-7.47 (m, 4H), 7.42 (t, J = 7.8 Hz, IH), 7.19 (d, J = 7.8 
Hz, IH), 5.84 (dd, J = 15.3, 5.7 Hz, IH), 5.52 (dd, J = 15.3, 8.7 Hz, IH), 4.49 (q, J = 
5 6.0 Hz, IH), 4.15-4.05 (m, IH), 3.75-3.65 (m, IH), 3.35-3.05 (m, 3H), 2.95 (dd, J = 
7.2, 3.3 Hz, 2H), 2.50-2.10 (m, 3H), 1.80-1.60 (m, lH)o 

mmm3 2 (n) 

(15 a) -9-;r^V- 1 5-ti h*D^S>'- 16 - (3- (^>\/:t^-tl- 
10 ^/-;i/-2--r;i/) y:iL-ji) -5- (,A—h}Vif^^i/^T^J—)\/-2-^ 

2, 3, 4, 17, 18, 19, 2 0-:^^^ y)\/-^-^T- 



TLC : Rf 0.36 {^^UU^^> : ^-)]/ :WfM=9 : 1 : 0.l) ; 
15 N M R : (5 8.45 and 8.32 (s, IH), 8.12 (s, IH), 8.06 (d, J = 7.5 Hz, IH), 7.90-7.82 (m, 
IH), 7.64-7.58 (m, IH), 7.50-7.36 (m, 4H), 5.94 (dd, J = 15.6, 4.5 Hz, IH), 5.78 (dd, 
J = 15.6, 6.3 Hz, IH), 4.70-4.50 (m, IH), 4.15 (q, J = 7.2 Hz, IH), 3.60-3.20 (m, 4H), 
3.00 (dd, J = 14.4, 4.2 Hz, IH), 2.85 (dd, J = 14.4, 9.0 Hz, IH), 2.50-2.15 (m, 3H), 
1.85-1.70 (m, lH)o 

20 

mmm3 2 (o) 

(15a) -9-:i}-^V-l 6 - (3- i^WJ^T'J 
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-;i/-2-^;i/) 7:c^;i/) -5 - i4-ti)V7f^^p^T'J-)i^-2-^ jv) 

-1, 2, 3, 4, 17, 18, 19, 2 0-:^i:7>57 5-5^^-8 - 



5 TLC : Rf 0.37 (i^^DP^^> : pt^J^y-;!/ : |^^=9 : 1 :0.1) ; 
NMR : d 8.29 (s. IH), 8.20-8.14 (m, IH), 8.11 (s, IH), 7.92 (d, J = 7.2 Hz, IH), 
7.79 (d, J = 7.8 Hz, IH), 7.60-7.30 (m, 4H), 5.90 (dd, J = 15.3, 3.9 Hz, IH), 5.71 (dd, 
J = 15.3, 9.0 Hz, 1 H), 4.60-4.45 (m, IH), 4.20-4.05 (m, IH), 3.60-3.15 (m, 4H), 2.98 
(dd, J = 14.1, 4.5 Hz, IH), 2.83 (dd, J = 14.1, 9.0 Hz, IH), 2.50-2.10 (m, 3H), 1.85- 
10 1.70 (m, lH)o 

mmm3 2 (p) 

(15 a, 1 3E) -9-;r^rV-l 5-t:I«D^->- 1 6 - (3- (-f V 
^>KU>-2— r;i/) 7:r:z;i/) - 1 7, 18, 19, 20-7^h^y;i/ 
15 -5-^T-8-Tiry'tiXh- 1 3-:r.>m 



TLC : Rf 0.36 (i?Dn^;i/A : ;i/=9 : 1) ; 

N M R : d 1.79 (m, 3 H) 2.72 (m, 13 H) 3.59 (m, 1 H) 4.12 (m, 1 H) 4.49 (m, 1 H) 
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4.78 (m, 4 H) 5.55 (dd, J=15.66, 8.79 Hz, 1 H) 5.81 (dd, J=15.66, 5.49 Hz, 1 H) 6.57 
(m,2H)7.33(in,6H)o 

mmm3 2 (g) 

5 (15a:, 13E) - 9 -:t^V- 1 5 - b Hd^S/- 1 6 - (3- (4 > 
K-;i/-5— f;i/) 7x-;i/) - 1 7, 18, 19, ZO-y'h^^JV-Q 

-^T- 8 -rif rn;^ h - 1 3 -a:^^ 




TLC : Rf 0.40 (^dd4^;1/A : p<^y-;p= 9 : 1) ; 
10 N M R : d 2.09 (m. 13 H) 2.90 (m, 3 H) 3.54 (m, 1 H) 4.07 (m, 1 H) 4.48 (m, 1 H) 
5.46 (ddd, J=15.38, 8.79, 1.10 Hz, 1 H) 5.78 (dd, J=15.38, 5.77 Hz, 1 H) 6.60 (m, 1 
H) 7.14 (m, 1 H) 7.25 (m, 2 H) 7.46 (m, 4 H) 7.84 (m, 1 H) 835 (brs., 1 H) o 

mmm32 (r) 

15 (15 a) -9-;t^V- 1 5-b Hndj^i/- 1 6 - (3- (-l'V>r>l"; 
>-2-'r;W) 7x:::;i/) -5- (4 -i3Jlts^iy^T9-)\/- 2 —f)V) 
-1, 2, 3, 4, 17, 18, 19, 2 0-:t^^y^J]y-5-^T-8-' 




408 



wo 03/009872 



PCT/JP02/07385 



TLC : Rf 0.38 (i^^'DO^^V : ^^y— ;i/ : M= 9 : 1 : 0.l) ; 
NMR : d 8.04 (s, IH), 7.70-7.00 (m, 5H), 6.60-6.40 (m, 3H), 6.00-5.75 (m, IH), 
5.65-5,50 (m, IH), 4.64 (s, 4H), 4.50-4.40(m, IH), 4.20-4.10 (m, IH), 3.80-3.60 (m, 
IH), 3.50-3.00 (m, 3H), 3.00-2.75 (m, 2H), 2.50-2.10 (m, 3H), 1.85-1.65 (ra, IH) o 

5 

mmm3 2 (s) 

(15 a) -9-:t^V-l 5-bKn=api/- 16 - (3- > 

5-^;V) 7x-;i/) -5 - {4—fyJ]yyr^^iy^T'J~-Jl-2-^)l) -1, 
2, 3, 4, 17, 18, 19, 2 0-:t^'S^^)]y-5-f-T-S-Tiry 
10 n;:^^$7> 




TLC : Rf 0.36 (i^^nnp<^> : ^^y— ;!/ : 1^^= 9 : 1 :0.l) ; 
N MR (CD3OD) : 6 10.47 (s, IHX 8.17 and 8.14 (s, IH), 7.80-7.74 (m, IH), 
7.50-7.22 (m, 6H), 7.14-7.05 (m, IH), 6.50-6.46 (m, IH), 5.74 (dd, J = 15.0, 6.9 Hz, 
15 IH), 5.28 (dd, J = 15.0, 9.0 Hz, IH), 4.45-4.30 (m, IH), 4.30-4.15 (m, IH), 3.55-3.45 
(m, IH), 3.30-320 (m, IH), 3.20-2.70 (m, 4H), 2.35-2.00 (m, 3H), 1.70-1.50 (m, IH) o 

mmm i 

20 ttMg^s-^^^-rsis^j 1 0 o^^mco 

' (15a, 1 3E) -9-;3|-^V- 1 5-b KD:3pi^- 1 6- (3-^ h 
^i/^^)iy:xi-)V) -17 , 18, 19, 2 0-7" h7y;i/-8-T1f 

409 



wo 03/009872 



PCT/JP02/07385 



yuTsh-l 3-J^>^ • a-i/^Ur'^X h U > ••••25 Omg 

(^«5 Omg) 

''fyJVt^^i/:A^)V'k;]/U'-:x, • • • •2 0 0ing 

' 7.'TT^)yW^iT^t/f7K .... 10 Omg 

5 'm^^^)VX2--7. • • • • 9.2g 



10 ^4^^;&^*■rs>'^v t;v i o o*§#fco 

• (15a, 1 3E) -9-;t=^V-l 5-t h*D:^i^-l 6- (3-p< h 

^3>p<5";i/:7a:-;i/) -17, 18, 19, 2 0-5" h^y;i/-8-rif 

7*d;^ 1 3-x>^ • a-i/^DT^^Jp;:^ h U > ••••10 Omg 

(^*S2 0mg) 

15 • ^Iz—'if h • • • • 5 g 

•m^y^ ••••10 Oml 

M^J^J3 

20 M: ^/Uii-;i/^= 1 : 1 ^ mM¥±a^^S 80,000. 9 0mg> 

H#<b»^#*fc) J:OT©*3^BJ<b^ ( 1 Omg) (oz^^uu^f^^y (3 

mL) ^«^Mbfco TKUr^^^^^T. {mWmi. MARK II 2.5^) 

ux. 6,ooor pm-rit#bfeo.i%7^°'j (,±ti'7-^y'7.^^ 

^^tt) Tk^^S (3 0 Oml) Pf>(c:. ±i3-eMbfe^«JD^. giaT-2 
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^ (Bal> 05PR-22) ^m^X. 1,000 rpmT-1 O^mMMMVtco 

^mmm^TK o smD n^mm. wxrmMmm^m\>^Xs 1,000 

M^J^Oa (1) rUM^lS 

^»j3 (2) :mmmie if) 
mmms O) immmie (e) 

10 

^^J^J3 (l)i5cl:t>'3 (2) T"M7gbfcx'^^D;=^7^r (^lOmg) 

15 PLC) T-ti^u ^n7,y j^T^o^/^mm^t-^^cDrnxm^^^i^^ 

Slj^^^fi/SII±©^WSx 1 0 0 

^(Dmms mm3 (d {i. 93%. mmms (2) 1 00%. m 

MMS (3) l±9 6 %(DmxmX^-otzo 

20 

S[i^JMi^^2 

-^tia^bT 1 omg/kgi::&§ct9}-Mbfe) o zoMmm^^y h 
jvv\^^-}mB'r> an4SD5^yh (n=3) (D^mBi^&r^-^iyfco 

25 S:#^-^^K«(c:x-7^;^^®sT•tMb^ -^OJfli^gA^^^iibfcJfii^^ 
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mm 

I^^'EV (Sugimoto) ^(Dj^^ (j.BioL Oiem. 262, 6463-6466 (1992)) t^P 

10 T-DXiJ^y-r (v>>y^EPi^ ef^, ep3„^ 

EP4) ^^fi^timMXyfzCEomm^mmu mm^atbtco 
mmLtzmm^ (o^mg/mi) ^ ^E-PGE^^^ts^fit^m (200// 

1) ^MU-Qimm^y^^^-hLtzo ^/i&=fezK^|rA'«y7 7'- (3ml) 
•e{?±U MflETi!R§l63ab-Ci!g'^Ufe3H-PGE2%:i?7:^7^;i/^^-(G 
15 F/B) (ch^-yru ig-^mrrSf4§?»S/>^l/-^5'--e«!l^bfeo 

Kdffi{is Scatchardplots jfP^^4?)fe [Ann. N.Y.Acad. Sci.il, 660 (1949)] o 
$mm&^m^lt7miM (2.5 juM) ®^^«PGE2©#STT*0ig'^i:bT5f< 

fefco :^mm^i^ ct s ^ H - p G E z^^mmimom^ii:. ^e-fge 
20 icitir^xdi<D^^yyT—^m\^^fzo 

nvyr—\ 1 OmMUVI^:*/ U e^A (pH6.0) , ImM EDTA, 10 
mM MgClg, O.IM NaClo 

Ki = IC5o/ (1+ ( [C] /Kd) ) ; 
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^12 1 





mm^m.Ki (nM) 


2 (pp) 

3 (e) 


0.24 
0.71 



(ii) EP4^^^«-;^hMtt 

5 =-^:ff^ (NishigaM) ^0:^^ (FEES lett., 2M, 339-341 (1995)) t^Pb■r^ 

=§• weD ^ M E M (minimum essential medium) 5 0 0 ;a L "t"^5fe?^ b assay 
medium (MEM containing Immol/L BMX, 1%BSA) 4 5 0>£/L^Jfl;t^ 3 T'C 
10 •^10^m-(>^^^-->ByLtzo "^(DW:. PGE2«. ttzi^^ltlt 

m^ih-^^^iz^tsmms 0 jLLL^mmu ^m^mi^u 3 t-ct- 1 0 
^mRjiBLtz^^. )m h V ^ uumm ( 1 0 % w/v) 5 0 0 l ^» lx 

^^U-f Ji-umm^UifiL 13,000 r p mf 3 ^mT^MM LXn^M± 

15 m^m^X. C AMP assay kit tTc AMP^ijg^Sljabfco -r^t)t.. CI 
©±*1 2 SyULfc [125 J] cAMP assay kit (Amersham ^tM) 
-(buffer) ^JD;t 5 0 0 A L i: U 0.5mo 1/L hV-n-:^^^ 

)VT^> (tri-n-octylamine) <D!7UUt^)]/2^^^1mLtWUL^ ^UUTi^)]/ 

h V ^ uumm^m^vfz(D-i^. ym^v-yy^itLx i^^ni c 

20 AMP assay kit ^CI3te^^^•t^^'5;&^^3Mb^ 1?->7";H4^© c AMPfi^^ 
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U^. :^mmit^^OTa'-:^him (ECgoffi) its PGEgraT-OS 
:;k^m^iOO%tLrzt^(D5 0%(DcAMPm&<m^miiiL. EC50 

5 tzo 

(iii) TNF-aM^mm^ 

smmB^^yv^M\^^x. LPS (i0ug/2mi/k.g) ^mmm 

Ltzo ELISA^^yh (RatTNF-a Immunoassay kiU Biosource^t) S^Vn 

10 Xs skm^oTNF-am^mMLtzo ^mm^t^itm'ejKD ommo 1 

m^<DTNF-am^^lOO%tLtzm. TNF-a©jg^S5 0%M 

(iv) mwrnv ^^-^^mmm 

(1) 7^ hn7-'i7'>^||i5|ji^ 

Osterman ib<0l3W^ (Inflamm. Res. M, 258-263) (c:^UT:}3i!::^ofeo lit* 
Mbfeo *^B^fli^{i^^;i/0 0.02mo 1/him.iti- h U e^A^^Jc^ 
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^13 2 











vehicle 


24.6 ±1.0 


mmm2 


4 AAA /I 

1000 jig/kg 


17.3 ± 1.5* 




vehicle 


24.6 ± 1.0 


mmms (b) 


300 fig/kg 


19.3 ± 1.4* 




vehicle 


27.0 ± 1.2 


mmms (i) 


100 (ig/kg 


16.3 ± 3.0* 




vehicle 


23.4 ± 3.0 


mmms (kk) 


100 |jig/kg 


11.9 ± 3.6* 




vehicle 


27.0 ± 1.2 


mmm4 (h) 


300 iig/kg 


9.8 ± 1.9* 



* : p<0.05 



5 ^om^. Mmm (^@7K* 1 h 3 mmnist^) titrnvx. ^^B^-fb-^ 
(2) '^t7>^ij^y'))^tmMmmmik 
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2 mg/0.5mL/mouse 0M»T'0»iS# bfco ^ 3 Bm^ ') ^'^^ 
U-y-yiJb^-f K (lipopolysaccharide) ^2 5 >a g/O.lmL/mouse ©ffiSt? 

EK=&^i-4;^MTfPj^^<^ft{tMbfeo ^^BJib^tlfi^^;^® 0.02m 

Tj^Tjf K (Upopolysaccharide) ig-#3 O^hu**^ 1 BSMUni^-^ 

10 tb^titzo 

(v) mmuMimi 

1 immosB^m^^^y h (¥1^27 ig) ^-m^mnm^tco ^> 
h/vv\f^ -Jimmy, y^yhcomm^^wmu ^m^mmi^. m-^Ltco 

15 mm^mWi. 6 s i . ^mm-^^ im^ejio 0.02m o i/Lym^t 
mm^mMon^m^Mmww^mm^mm (xct— 9 6oa^ y-^> 

20 K/X h^5^\y^tt) ^MV^T«!J^bfeo 

(vi) #?f$^iSiiftffl2 
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miULtzMiW^ 1 0 >MtT@^^^ m*^ct D 2 5in 

(2) #®S®?|iJ^ 
(1) cmrtlCD1^■>r;^^^II®/5Pe.^ X^^ii^Ufc^^ 

(vii) wmf^muMim 1 

MarkelS)©?^^ ( J. Bone and Joint Surgery 73A, 914 - 923, 1991) tipCTfr 

©Jiff ^Ml-^^i i:'e#«f^&^i{)E5i#ffl?^^^l^*J^-^ *^ia<b-^ 

(viii) 

^i:T»l«JS^^bfco 6^«Ci^*^mb. M«lio®«S«b;feo 
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(ix) m^mumim 2 

R. Sakai(Bone, 25, 191-196 (1999)) x H. Kawaguchi(Endcrinology, 135, 774-781 
(1994)) :fe<l:tJ?T.Hoshino (JBiomed Mater Res, 51,229-306 (2000)) ibOljT^ 

5 0 0 (5 0 0mg:t7ffli) (HJi?&^m m) 1 Oing:d#i/'l 0 0 aL^ 

u;^iltT') ^^Hbs S5Mil$iiMbs »#^StU^-ti:feo iifiJ^d^^N-b- 

y-;i/SfflVA-c»Jgp=^?i«bfeo -fi-^^^^x ^&|ijgp=^llb§tf)t-jg^ 

\-ymMm^ (l) ■ei^3tbfcx'^i?D;^7xT0O2% IWeenS O^^tr^a 

:^i®2KM^ («ffimi^«i:b-ro.3mg/kg^:tx 0//L) <^»b 

feo *fe> )mMmh\.x. it-^m (i) ^> fe^A^bfeSi&Mtcgsbfc 

20 fco 

(1) ^mj^xm^xmmi^T.y'i^^m^fcunmmcD^mmmM 

mLLtzm^Om^aOi&^mi^Wmm^ C. Matsumoto (Calcif Tissue Int, 
55,324-329 (1994)) . lUm M (B*El*.56, 1464-1468 (1998)) . f^lWM- 
i^mmm,4i6X, (1996)) ^0^^^##K:«bfco /|xMji^X»::^JIi^ 
25 (;a7;r-;t7>^Xi^te;^ii^i';^xA (FUJIHLM) 

y°U—V (BAS-IPMS2025 ; FUJMLM) ) ^ffiV^T^«ffi 4 0 k Vx 
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^-fif— BAS-1800 (FUJIFILM) /-fp<— Sl^U— ^— (image Reader; 
5 FUJIHLM) XWi9i-h^fc^. ^^—V>f—V (image Gauge ; ver.3.1.12, 
FUJIFILM) ?&fflV>Tlil^ma^ff^ofeo iK#M:^ilbT#«f^ (IS) 
^}L\.X^ (H) IjU^^XF^^ iM) :^[qI(c:^3mm0M'C^^:^ (Region 
of interest: ROI ^B^gBt-^) §B^^bx T > h A ct 

10 T©IS^ic:J:f)itmu ^^m±Wimm (mg/cm^) T-^IBbfeo 

^#^^#igje= { ( mm'^'wmm'm.s xa) 

+ ( ^mm^m^'mmm xb) } / (a+b) 

A{±?£{5iM#fIM ROI b^ 

Bii^M^#^i^ ROI mmiWDto 

15 (2) 3ii^|fDffl{fg£mtJ;§#^gS!l^ 

T. Hoshino (J Biomed Mater Res, 51, 229-306 (2000)) ^ O^^Klip C"r> 3 

uyV^ny) /Merlin (-T >X h D>^^^;'^> ; version 22043) ^ffiV^Tlr 
t) jifi 2^mm/ sec. -^-V -Ig 1 0 mm®^{^T'5fe^^;K 

X. $¥mmi^MT^mm(D^Mmji^^^thxntiiL. ^i^m±mm 

W:^ (% ofintact) XM^htcio 

mms (1) xwtvtc'^^^u7,y:i^T {mBmmmhLxo3iag/ 

25 k g^W) tMmm (0.2% IVeen 8 0 ^^tS^M-^Wk) ^'WmiZ-mtc 
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kg^w) tnmm (0.2% iveen QQ-^^ts^m^mo ^^mu^-mit 



^12 3 





mm 

(mg/cm^) 


(% of intact) 


^^J^J3 (1) 


60.9±4.0 
39.8±2.7 


149.8±12.4% 
62.8±8.5% 






mm 

(mg/cm^) 


(% of intact) 


mms (3) 


51.6±3.8 
36.5±2.5 


114.6±10.4% 
55.3 ±5.7% 



( 1 ) ( 5 0 n g/k g/m i n) *5<tTOMS^ i^Mlki^i^-^) 
m.12 5(3^Lfco 
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^125 





(mg/cm^) 


(% of intact) 


^h^^ ( 1 ) 


42.8±2.58 
35.2±1.91 


90.4±12.4% 
55.2±9.77% 



(Di^mM(Dm\m3 (i) *5cfct>*3 o) nm.^\^tc-^^^u7.y:^T-^- 
mmmu\^fz^Q:>mmmm.mmimt. (1)^21 smo^m 

(x) mmm^mm^mm 

im^ J: tJf ^ U - >b n 7^ b o ^ - * n T{^T#f :^ n 5^ (IE 

10 S : 0, M : 2, T#I : 4) 43 J:t>*Jfil{i;^=i7' (lE^ : 0 , mifil : 2 , 
ttJjfil : 4) 0^thT-^mbfeo D S Sa^mmm^ l O Bfc:x-7^;i/^itTx 

M^bfco D S ^ymmMTkOBiy^^ 1 0 S^fS^HJ^b^tl^ 10,3 
0,10 0:feJ:tJf3 0 O^ig/1 0mL/kg©fflMT-lB2|IlRai^P^ 
15 ^bfco *BBJ^b^^i^ *Sc«;a^i4;^]®ijS^WJ#li^^bfeo 
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m ^ o m m 

5 

10 3 . E P4rrfn;^ h^^^m^t Lx^^t^nimmmo 

15 5. m^(D^m3mm(Dmm^mpm-^T^^t^wmtt^n^r^ 

6. EP47'd^^:^h3&srD>^^^^>>:;>#1S<&>&l-s<b^2^T-fei)M^ 

20 

7. EP4Trfri;^ hlfiyu:^^ ^^>t^>^m^^t^it^Xib^m^ 

(DmmsmmmmmMo 

8. rD;;^^^^7^>i;>#;jS^;^r§'fb-^*s> -i^i^ (I-l) 
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5 R2-i{i. :t^V. ;\D>^>. tfc{iO-C0R«-^a (Scf. R^'Mi. CI 

10 Jl^mt>L. 

(i) l~3MO 

c 1 - 4 c 1 - 4 7';i/=^;k 

C 2 ~ 4 C 1 ~ 4 r;i/^;K 

15 C 2~4T;i/^r:;V:t^S^-Cl-'4T;i/^;K 

C 3 ~ 7 ^>^5' o - Cl ~ 4 

C3~7S/^nT;i/dp;i/ (ci-'4T;i/=^;i/:t=^i^) -ci~4t;i/=3p;k 

7 x— - CI ~ 4 T}V^)K 

7x:^;i/-c i~4T;i/=3r;i/:t=^iy-c i~4t;i/=3p;k 

20 CI ~ 4 T;i/=^r;V5^:t - C 1 ~ 4 T)]/^JW 

c 2 ~ 4 CI ~ 4 

c 3 ~ 7 D T;i/:3ir;i'5^3i-- CI ~ 4 
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(ii) C1^4T)V^)l:t^i^-C1^4T)l^Jl:^XUC l--4T)l^^)l. 

5 c l~4z;i/dp;i/;t^^-C l~4 7';i/^;i/iJJ;l>'C l~4T;i/^;i/;t=^ 

Cl--4T)l^Jl:t^i^-C 1^4TJV^)l/^^W^U^y^ 

. c 1 ~ 4 - c 1 ~ 4 T;i/=^r;i/*5 ctt;^ c 1 - 4 

10 C 1 ~4 C i'^4T)\/^M^UC l--4T)]/^M^->s 

c l~4:r;i/^;P5=-:t-c l-4T;i/^;i/:j3<fct)ft Kn^e/. i^tzlit 
c i~4r;i/=^r;i/5=-:r-c i-'4T;i/^;i/^5J;t;^/'NP>:f X 

(iii) >'ND:7';i/^;i/*fe{ib KD:3f^S/-C l~4 7';i/:3p;K 

(iv) C l~4T;i/dp;i/:}3 J; tJ^t Kn^^i^ ; 

15 la-^ ^ {is -Mig^tfe{i-ii^^§*t)ro 

20 9. yu:::^^^^>i^>'wm^^t^i\:i^mi^. m^^ommstmo-B. 
^ (i-i) X'^^Mih-^mmij^^Mim^itm}. ^o^^m^^m^itit 

10. yuT.^^^ >i^>#*&^Wt-5^b^tlA^ -)^^ ( I - 2 ) 
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(1) -CO- (NE-T^^mmm-c 0)^.2- oum. 

(2) -coo-Y2-R'■'a^ 

5 (3) -COO-Z^-2-Z2-2-Z='-2« 

R (1)7 x::^;i/& ^fe{i(2) 1 ~ 3fflO C 1 - 1 0 TJl^JV^. C 1 ~ 

10 Z^-2{± 

(1) C 1-1 5T)\^^U>m. 

(2) C2~l 5T;i/>5rrzU>ax ttzlt 

Z2-2{i 
15 (1) -CO-^. 

(2) -0C0-*> 

(3) -coo-a^ 

(4) -C0NR"-2-^ 

(5) -NR^^-^co-a. 

20 (6) -0-&. 
(7) 

(8) -SO-S. 

(9) -SO2-S. 
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(10) -NR^'-2-S, 

(11) -NR"-2CONR^^-2-S^ 

(12) -NR^«-=^COO-a. 

(13) -0C0NR"-2-S, 

5 ( 1 4) -OCOO-SStoU 

( 1 ) 7mm^. 

( 2 ) C 1 ~ 1 5 t;v^)v£. 
( 3 ) C 2 - 1 5 T';!/'^-;)/^ 
10 (4) C 2 ~ 1 5 

(5) ringl^ ^tdt 

( 6 ) c 1 ~ 1 0 :p;i/=3 c 1 ~ 1 0 Tji^ji^ytM. c i ~ 1 0 :r 
;^^;^-NR^«-2-S^ tfciir ing l2-t'g^fe^tlfe^ Cl~10 7';i/dr 

15 ringl^Ji 

R"-\ R^2-^ R"-^ R"-\ R^^-\ R"-^ R^^-243J:tJfR^«-2ii^ti^tL 

Lx. 7i^mm^i^rz\t c i ~ 1 5 Tju^))ym^mt) u 
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( 1 ) c 1 ~ 1 5 

(2) C2~l 5T)V^=^)]/M. 

( 3 ) C 2 ~ 1 5 7';l/:^r-;I/«^ ct t>* 

5 (4) c l~l OT;i/ii^i^*^ c l~l 0:p;i/^;i/5^;r*^fc(iC 1-1 

0 T;i/^;i/-NR"-2-ST-Sii^nfc c 1 ~ 1 0 5';^df-;i/S 
e)M^^ns 1 ~ 3 M®»-essi^tiT <fc < ^ 

R^^-2(i7k^M?. ^fe{iC 1 ~ 1 0 T;i/^;i/^^^t) b^ 
Tin- 2 J ltltrzit2^mt>to ) ^t)U 

15 -iK^ (1-2) T'^^n^Yb^tis¥:?)^^®{sn^^b^ti> ^0^^Sf4^t 

1 2. 7'n;^^^7>i^>#l&^^&-r^'fb-^Ws -JtS^ (1-3) 



[^*^ {*> (l)-K^^^^fc:^i(2)-«ig^^mt>b^ 




20 



OH 
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x^ii. (i)-CH2-s> (2)-o-s. ^tcit{s)-s-m^mt>u 

5 A'-Ht 

(1) 1-2^00 l~4T;l/:^;^a■?!agl^^LTl^■C4)J:v^ifi^©C2~ 

(2) i~2M©c l~4T;l/=^^;^a■??Sil^tlTv^-c^)J;v^e»C2~ 

10 (3) l~2ii0C l~47';^:^^;^^T•g^^^tlTV^T^)J:V^e^®C2~ 

15 4T;l/^^>*^ 

(2) 1~2M0C l~4T;^:^r;l/*T«gm^tl,■CV^T^)<J;l^^fi^©C2~ 

(3) 1~2M0C l~4T;i/=ar;i'aT-eil^tLTV>T*a:VNe^®C 2~ 
4 - 1/ >a^gt» b> 

20 G2-3{i 

(1) -Y^-«s 

(2) - (r ingl3) -a, 

(3) -Y^- (r ingl^) 

(4) - (ringl^) -y^-^, 

25 (5) -Y^- (C l~4T;i/dp^» - (ring 13) -»?&^t)U 

Y^(i> (D-s-m. (2)-so-s. (3)-so2-s, (4)-o-a> sfe 
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5 ii) m-^. 

(2) i-2ffl6DC l~4r;v=^r;i/*"??gife$*vrv>T*)J:v^it0(Z)C l- 
(3) l~2ffl(DC l~4r;^^;^al?gg|^^^Tv^T*<fcv^^t^0C 2~ 

10 (4) i-2fflcDC l~47';^^;^a■rSife^nTv^■r^)J;v^il^®c 2- 

(1) -COOHS> 

15 (2) -cooR^-^ms 

(3) 7^h7V-;i/-5— tfefi 

(4) CONR^-^SOgR^-^^^^i^U 

R2-3{±, (i)Cl~l OT;i/dp;i/^ (2)7:c-;i/», (3)7x-;i'*T-Sg|^ 

20 R3-3{i^ (i)7k^Ji^tfc{i(2)c 1-1 0 7';i/^;i/*<&^t)U 
R*-3Ji, (i)Cl-l 0T;p^;i'3l^fcJi(2)7xr:;i/3£$^t)U 

(1) -CH20H«^ 

(2) -CHgOR^-'^ 
25 ( 3 ) A^*^ 

(4) -0R«-3S> 
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(5) 

(6) -CONR«-3R^-3*s 

(7) -CONR«-3S02R^"' 

(8) -CO- (NH-r^yMaS-C0)„.3-0H 

(9) -O- (C0-T^y^aS-NH)„.3-Ha. 

(10) -COOR^-^ax 

(11) -0C0-R^°-3S. 

(12) -COO-Z^-3-Z2-3-Z^-='«x 



o o s o 



10 %^t) L> 

Rs-^fic i~i 0T}v^)m^mt>u 

R «-3{i7 3i-;vm-xmm^nrz c i - 1 o T}v^^vM^mt> b> 

15 R^-H±, (i)l-'3^®ci'-l ot;1/^;1/«s Cl-l OT;vnif^i/^Sfe 

0 ^'^l/^;!/^. ^ fc{i(2) 1 ~ 3 M® C 1 - 1 0 C1--10T)\^ 

R"-=^{is (i)7x-;i/^^fe{i(2)c i~i or;i/^r;i/»^fcU 

20 rin-3j}i. lSfc(i2^St>U 

z^-^{d:. (i)C 1~1 5y;w^^>*x (2)02-1 5 :p;i/'Jrr:i/>^ 

{i(3)0 2~l 5T)l^=-]y>^^mt)\^. 

Z^-'its (l)-C0-». (2)-0C0-*. (3)-C00-». (4)-00N 
R"-«-«x (5)-NR^2-3 0 0-^ (6)-0-». (7)-S-»s (8)-S0 
25 -Sx (9)-S02-Sx (lO)-NR»-3-^. (ll)-NR"-3 00NR«-3-«. 
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(l2)-NR^^-^C0 0-«^ (l3)-OCONR^^-3-S> *fc{±(l4)-0C0 

Z ^-^{i^ (l)7jC^M?s (2) C 1 ~ 1 5 (3) C 2 ~ 1 5 TJV^=^)V 

Ms (4)02-1 5 T;^drr:;i/*, (5)ring2\ ^fc{i(6)C 1 ~ 1 0 T 

5 ;i/3iirS/a, c 1 ~ 1 0 T)\y^)i^:tMs c 1 ~ 1 0 t;v^;1'-nr^«-^-*s 

t feJi r i n g 2 ^T-Sil^nfc C 1 - 1 0 7';i/^;i/*^^t> U 

R"-\ R"-3^ R"-3, R"-3, Ri5-3^ Ri6-3^ R"-3:feJ:tJfR^8-3tt^tl-en 

aA^:L■r^ (l)7k*»^fc{i(2)C 1~ 1 5T))y^jm^mt>Ls 

E^-3{i 

(1) C3~7^'^PT;WI/Sx Sfc« 

15 (2) ring3 3§St>U 
E2-3{i 

(1) C3~7^';^DT;1/^;1/^ 

(2) ring4\ Sfcfi 

(3) ring53^^t)b. 

20 ringl\ :j3cttj^r ingS^ttx 1 ~ 3f@0R2^-^*>c);tJ^/tfc(iR''-' 

r i n g 3 1 ~ 2 iSOR^^-^-egil^tiT J: < X 
E 2 - J: o T ^ t> $ n ^ c 3 ~ 7 ^> ^ D 7';i/^;i/*(is j£>-r 1 ffl© R ' ^ 
fc{iR22-3T'gm^nT:feb> l~2M®R^'-'*5«fct>*/tfe(iR^'"^ 
25 T-Eil^ti'T*) J;<> 

r ing4 3Mf lM©R''-'T:S^^tlT:}3Dx ^ e>k: l-'2ffl0R"-' 
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r i n g 2 3 tiR23-3 tfglfe^tiT * J: < X 
R"-ni> (i)c 1-1 or;i/:^;bS. (2)C 1~1 0 7';vn:^S/S> (3);nd 
5 -ifyjii?^ (4)::ihUfi. (5) 1 ~ 3ji©;Nn>^f yJ^^T'SJ^^tlJ^ C 1 ~ 1 

R22-3{i. (1)C2~1 0T;i/'5rr^;i/^. (2)C2~1 OT;^^-;l/»^ (3)C 

l--lQT)V^)\^^^m. (4)«as (5)-NR^-=^R2^-^as (6)C1~10 

10 gm^tife CI - 1 0 dps/ST-gm^ tifc CI - 1 0 t;i/^;i/Sx 

(8)-NR2^-^R''-^*T'Mm^nfcC 1~1 0T;P^;1/^^ (9)r ing6\ 
(lO)-O-r ing7\ (ll)r i n g 7 ^-eSm^tifc C 1 ~ 1 0 

(I2)r ing7'-efiil^tifeC2-l Or;i/'5r-;i/^ (13)ring7 3 
'T?g«l^tifcC2-'l Ot;V^-;VSx (I4)r i ng7^fSil^nfeC l- 
15 lQ7)V^^^ym. (l5)-0-r ing7='-^gm^tifcCl~l 0:5';i/^;i/ 
a. (l6)-COOR2«-3S^ Sfe{i(l7)l~3MOAO^>JM?fSm^tlfe 
C 1 ~ 1 0 T;v:3^S/»^^t>U 

R24-3^ R28-3^J.^R26-3{iJ^;jT^;^;J^J^^l^^^ (l)zKmjI^ t fe»(2) C 1 ~ 

20 R2^-3{*x (1)C1~1 bT)]/^)Vm. (2)C2-1 5 (3)0 2 

- 1 5 tfeJi(4)c 1--1 OT;i/n^s/*. ci-ior;!/^ 
;i/^:tstfettc i~i or;v^;i/-NR^'-'-a-esm^tifeCi-l o 

R2'-3y:, (i)2K^ii^^fcii(2)c 1-1 or;w=3r;i/*?&at)U 

25 ringl^ ring23. ring5\ r ing6\ 43<ttJfr ing?^ 
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(1) -gP^fe^i^gP*5|^^nTV^-C^<fcV^C3~l 5©#^. -^Sfc 

r ingZ^^^nr ing4Ht. (i)5^xri;i/Sx (2)7x-;i/^, tfeii 
(3)7U;^«§^t)U 

r ing6\ i5J:t>*r i n g 7 ^(i 1 ~ SfflOR^^-^-r-gJfe^n-t J; <^ 
R2«-3{i^ (1)C 1~1 OT;i/dp;i/». (2) C 2 ~ 1 0 T^b-Jr - (3)C2 

10 ~ 1 0 (4)c i~i 0T;l/=l=3pi^»^ (5)c i~i OT;i/=ii[^ 
->«fsm^nfec i~i o:7^;^=3^;^*^ (6)7^p>^7*>J^^. (7)7j<^a> (8) 
i~3M0>'\D^>ii?-eSii^tifcC i~i 0 5';^^;I/a^ ^fc(±(9)i~ 
SfSc/NnyvJl^tJSgl^nfeC 1~1 OT;mdps/S-^g|^^*i:feC l 

~ 1 0 T)l^)V&^^t>to 

15 ?Ii;^b> 

(1) T^i^mmm"?-^^^. A^oX^ds-CHz-S-r-^Dx t^-^A^t^A^-^ 

(2) ring5 3{*C3~7:^^D:F;i/=aE^;i'«s 

20 (3) r ing6 3*s7x-;v^<&gt)-rJ:#x 7x-;i/S(iiJ>^< i:* li@ 

25 13. yu7.i^^^>i^>'^m^^T^i\^'^Ws m^<Dmmi2tm0 
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Mo 



5 




10 15. ( I - 3 ) 




xm-^fi^ ih-^'i^mi? ^m\tM ih^m. ^ owm^i^ ^rzi±^(Di^^uy= 

16. 

(1) (15a, 1 3E) -9-:t^V-l 5-t h'ndri^-l 6- (3-^ 
UUy:iu~)]/) -17, 18, 19, 2 Q-y'Y^J )]/-^-T'9yu7.V 
- 1 3-x>^^ 
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(2) (15a, 1 3E) -9-;t^V-l S-fcKD^^Sy-l 6- (3-7 
j,-)iy:^-)]y) -17, 18, 19, 2 0-y^VyJ)V-8-T^yx2:^ 
h- 1 3-x>^, 

(3) (15a, I 3E) 5-M\iU^i/-l 6- (3-^ 
5 ^;u7xr:;i/) -17, 18, 19, 2 0 -5^ h ^ 8 -T'lf 7°d;;^ h 

- 1 3-j:>^x 

(4) (15 a, 1 3E) -9-:t^V-l 5-t:l<D:3pi'-l 6- (3-7 
;i/;rD7xr.;i/) - 1 7, 18, 19, 2 0 -t^ h^^ ;U- 8 -T^if 7°DX 
h - 1 3-x>^, 

10 (5) (15a, 1 3E) -9-;t=3pv-l 5-t KD=^rS/- 1 6- (4-7 
;i/:tn7xx;i/) - 1 7, 18, 19, 2 0 -t^ h^^;i/- 8 -rif7'D:^ 
h - 1 3-x>M, 

(6) (15a, 1 3E) -9-;r=^V-l 5-bFD:^rS^-16- (4-^ 

5^;i/7x-;i/) -17, 18, 19, 2 0-7^ h^>';i/-8-7-lf7'D;^ h 

15 -13-x>^, 

(7) (15 a, 1 3E) -9-;r^V-l 5-t h'P^i/-l 6- (2-p< 
5^;i/7xx;i/) - 1 7, 18, 19, 2 0 -5^ h 8 -r-lf7'D;^ h 

- 1 3-x>^^ 

(8) (15 a, 1 3E) -9-:t^V-l 5-t: KD^i^-1 6- (2-7 
20 ;i/:2r-D7x-;i/) - 1 7, 18, 19, 2 0 -t^ h 7 8 -rif ^p;^ 

h-13-x>^, 

(9) (15 a, 1 3E) -9-^^V-l 5-t KD^i/- 1 6- (3 - h 
i;7;i/;tnp<5^;v7xx;b) - 1 7, 18, 19, 2 0 -t" 8 - 

Tlf7°D;^ h- 1 3-X>^, 
25 (10) (1 5a, 1 3E) -9-;t^V-l 5-t h'D^i^-1 6- (3-;>< 
h=^S/7xx;i/) - 1 7, 18, 19, 2 0 -7^ h 5 ^ 8 -Zif 7°D^ 
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h-1 3-x>^, 

(11) (15a, 1 3E) -9-:t^V- 1 5-t KD^S/- 1 6- (3-x 
^;i/7x-;i/) -17, 18, 19, 2 0 -y" h'p ^ Jl^- S -T^^rrtiT. h 

- 1 3-x>^, 

5 (12) (1 5a, 1 3E) -9-:r:^V-l 5-t KD^i^-1 6- (3, 4 
-S;7;b:tP:7x:^;i/) - 1 7, 18, 19, 2 0-5^ h^y;i/-8-7'1f 

ra::^ h - 1 3-x>^^ 

(13) (15a, 13E) -9-;r=3rV- 1 5-t KD^i/- 1 6- (3, 5 
-s;7;U;tD7xr:;i/) -17, 18, 19, 2 0 -5^ h 7 7 8 -T'-tf 

10 yu7.Y-13-a:.>m. 

(14) (15a, 1 3E) -9-;t^V-l 5-tFD^:jx-l 6- (3-r 
U}^)]yyj^=-A) -17, 18, 19, 2 0-5^ h^y;i/-8-r-!f7°D:^ 
h-1 3-x>^, 

(15) (15 a, 1 3E) -9-:^:^V-l 5-tKP^S/-l 6- (3-3: 
15 h^i^7x-;i/) - 1 7, 18, 19, 2 0-5^ h^7;i/-8-TlfrD;^ 

h-1 3-3i>^, 

(16) (15 a, 1 3E) -9-^^V- 1 5-t Fo^ari/- 1 6- (3--f 

vru\^)]/:t^->y:^=-)i)-n, is, 19, 2 o-7^h5>^;^-8- 
Tif7°^;^ h- 1 3-ai>^, 
20 (17) (15 a, 5Z^ 1 3E) -9-;r^V- 1 5-t KD^^fi^-l 6- (3 

- h';7;i/;tD^5^;V7xr:;i/) -1 7, 18, 19, 2 0-7^h7y;i/- 
8-Tif7"D7; h-5, 13-i^J:>^> 

(18) (15a, 5Z, 13E)-9-:2}-^V-l 5-l:iFD^S/-16-(3 
-^5";i/7x-;i/) - 1 7, 18, 19, 2 0-7^h7 7;V-8-rif7-p 

25 ;^h-5, 13-^^3^>m^ 

(19) (15 a, 1 3E) -9-:t^V- 1 5-t KD^Sz-l 6- (3, 5 



436 



wo 03/009872 



PCT/JP02/07385 



-i^^^jvyj^~)i) - n , 18, 19, 2 0-y'hyyj^-8-Tf'r 
u:^ h- 1 3-x>^, 

(20) ( 1 5 a, 5 Z, 1 3E) -9-:r^V-l 5-t: KD#i/- 1 6 - (3 
-^^□07x^;i/) - 1 7, 18, 19, 2 0-x h^y;i/-8 -rif7*D 

5 Xh-5, 13-i^a:->m. 

(21) (15a, 13E) -9-:t^V-l 5-th'D:3pS/-l 6 - (3, 4 
-Z^y)]/:tX2y3u~)]/) -17, 18, 19, 2 0-7^ h^y;i/-8-T1f 
T-DJ^h-S, 1 3-i^3i>|t, 

(22) (15 a, 5 Z, 1 3E) -9-;t^V-l 5-t h'ndpi-- 1 6 - (3 
10 -7;i/;rD7x-;i/) -17, 18, 19, 2 0-^ h^y;!/- S-TlfT" 

D;^h-5, 13-5^x>it, 

(23) ( 1 5 a, 5 Z, 1 3E) -9-;r^V-l 5-}i\^U^i^-l 6- (4 
-yMuys^-))/) -17, 18, 19, 2 0-7"h^/;i'-8-7'if7° 
d:?^ h-5, 1 3-^x>^, . 

15 (24) (1 5a) -9-:t=^rV- 1 5-t Kn^i^-1 6- (3-^^;i/7x 
- 1 7, 18, 19, 2 0-x h^yA-B-rifT-nX^V^. S 

(25) (15a, 1 3E) -9-:t^V-l 5-t Fn:^rS/-l 6-7x::^;i/ 
-17, 18, 19, 2 0-7^h^y;V-8-7'-tf7°DX h- 1 3-x>^- 
20 3-7a:r:;^7xx;l/a::J^5^;^-??^^a-5'^b'^W*^^Mtl^'^b'&^^ ^ 

17. (1-3) A3*>f. -Y^-^ds. -S-S§^t)-ri* 
5fcCDl5Hl 5sBi^©<b^tlo 

25 

1 8 . ih-^mt^. 
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(1) (11a, 15a, 1 3E) -9-:^^rV-l 1, 15-i^hKn^S^ 

- 1 6 - (3-/- -17, 18, 19, 20 -7^ h 

5 (2) (1 la, 15a, 13E) -9-:^^V-l 1, 15-i?fcKD:3piy 
-16 - (3-^ hdrS^^^;V7ai-;i/) -17, 18, 19, 2 

(3) (11a, 15 a, 1 3 E) - 9 -:t^V- 1 1 , IS-i^tKD^i' 
10 -16- (3-7< -17, 18, 19, 20 -5^ h 

5y;i/-5 -f-T7°D:^ 1 3-i>^- l-iy^u^^i/;i:t^i^-^)V 

(4) (11a, 15 a, 1 3E) -9-;t=^V-l 1, 1 5-S^b KD^Jf^S/ 
-16 - (3-;»< h^J^p<f-;P7 3:i;;i/) -17, 18, 19, 20 -5^ h 

15 5 -^T7°n:;^ h- 1 3-x>^ • N, N-i^j^5^;i/T^ y 

(5) ( 1 1 a, 15 a, 1 3 E) - 9 -;2h=3rV- 11,15 -i^t KD:^r-> 

- 1 6 - (3-p< h^$/p<^;i/7x:x;ix) -17, 18, 19, 2 

20 7^;k 

(6) (11a, 15 a, 13E) -9-:t:^rV-l 1, 15-i^th*D^S^ 
-16 - (3-^ h^iyp<^;i/7xx;i/) -17, 18, 19, 2 
^y;i/-5-5^T7'D;^ h - 1 3-x>^ . ^>^/-f;Mf-;vx;^7^;w 

(7) (11a, 15a, 13E) -9-:^^V-l 1, 15-i^\i}'U^i/ 
25 -1 6 - (3-p< hdpi/^^;i/7xr:;i/) -17, 18, 19, 2 0-y^h 
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(8) (11a, 15 a, 1 3E) -9-:t=arV-l 1, 1 h'D:^>> 

- 1 6 - (3-^ h^ri^P<^;i'7 3ir:;i/) -17, 18, 19, 20 -xh 

(9) (11a, 15 a, 1 3E) -9-;r^V-l 1, 1 5-$^b Y^Xi^l/ 

- 1 6 - (3-^ -17, 18, 19, 20-7^h 

10 (10) (11a, 15a, 13E) -9-;i-=3^v-l 1, 15-i?tKn:^i/ 

- 1 6 - (3-^ Yi^%/^^)\,-y3L=.)),^ -17, 18, 19, 20 -5^ h 

^y;b-5 -^Tro;^ h - 1 3-3^>^- i ^jyu\^M^-yti)]yyf^ 

(11) (11a, 15a, 13E) -9-:r:^V-l 1, 1 5 -i^b h'D^^i/ 
15 - 1 6 - (3-^ hdri^^5^;i/7:n-;i/) -17, 18, 19, 20 -7^ h 

(12) (11a, 15a, 13E) -9-;^^V-ll, 15-i?tKD=¥2^ 

- 1 6 - (3-^ hdpi/^f-;i/7:n-;u) -17, 18, 19, 20-7"h 

20 

(13) (lla, 15 a, 13E) - 9 -;r:3rV- 1 1 , 1 5 -i?t h'D^^Pi^ 
-16 - (3-/ h=3ri>^f-;i'7 3ix;i/) -17, 18, 19, 20-7" h 
7y;i/-5-5^Trn;^ h- 1 3-x>^. 2- h ^;^;t=^i^x5=• 
25 (14) (lla, 15 a, 1 3 E) - 9 -;a-^V- 1 1 , 15-i?tKD^r^> 

-16 - (3-p{ h^iy^5';v:7i-;i^) -17, 18, 19, 20 -7^ b 
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(15) (11a, 15a, 1 3E) -9-:t^V- 1 1, 15-t^\iYu^i^ 
-16 - (3-^ h:3riy^^;i/7ai-;i/) -17, 18, 19, 20-7^h 

(16) (11a, 15 a, 1 3 E) - 9 -;r^V- 1 1 , 15-i^l:Kn^S^ 
-16 - (3-p< h^i/^f^;^^!-;!/) -17, 18, 19, 20-7"h 

5 -^^^^rPy^ h - 1 3 -x>^ • 2 -y't! ^ -1';i/:^=^:i^x5=-;i'X 

10 ;^7^;i/> 

(17) (11a, 1 5 a, 1 3 E) -9-:t=¥V-l 1, 1 5-S^tFo^i^ 
-16 - (3-^ h^S>'p<5^;U7i-;i/) -17, 18, 19, 2 

15 (18) (11a, 15 a, 1 3 E) - 9 -;t^V- 1 1 , 1 5 -i^t h'P^^i^ 
-16 - (3-p< hdrS^^5^;^7xx;i/) -17, 18, 19, 20-7"h 

;k 

(19) (lla, 15 a, 1 3 E) - 9 -;^:3rV- 1 1 , 1 5 -i^b KP^^ri^ 
20 -16- (3-X h=3r5<-7<5^;b7xx;i/) -17, 18, 19, 20 -5^ h 

^/;i/-5-^r:7'DX h-1 3-x>^. 2-t KD^i'X5=-;i/xx5^;K 

(20) (lla, 15a, 1 3 E) - 9 -;r^V- 1 1 , 15-P\iYu^i/ 
-16 - (3 -pi h^^Xp<5^;i/7xx;i/) -17, 18, 19, 20— 7^ h 

25 (21) (lla, 15 a, 1 3 E) - 9 -:t:3rV- 1 1 , i5-i^\iYU^^> 
-16 - (3-^ h^->^5^;i/7xx;i/) -17, 18, 19, 20-7"h 
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(22) (11a, 15a, 1 3 E) - 9 -:t^V- 1 1 , IS-i^th-P^i^ 
-16 - (3-^ h^^>^5^;i/>'i-;i/) -17, 18, 19, 1Q-=tY 

5 xX5^;K 

(23) (11a, 15 a, 1 3 E) - 9 -:t^V- 1 1 , 15-t^bKD^i/ 
-1 6- (3-;>< h^5/p<^;i/7xr:;v) -1 7, 18, 19, 20-7^h 

10 (24) (lla, 15 a, 1 3E) -9-:t^V-l 1, 1 5 -i^t h'P^^po/ 
-16 - (3 -pi h^i^p<5^;i/7x-;V) -17, 18, 19, 20 -7^ h 

5y;i/-5-f-T7°p:^ h - 1 3-x>^- 4-^>5=-;i/'^>v^'T;1'^5^;i/ 

(25) (lla, 15 a, 1 3 E) - 9 -;t^V- 1 1 , 15-i^tKP^e/ 
15 - 1 6 - (3-p< h^i/p<^;i'7x-;i/) -17, 18, 19, 20 -7^ h 

^y;i/-5-5^Trp;^ h- 1 3-x>^. 1, 1 

(26) (lla, 15 a, 1 3 E) - 9 -::e-:^rV- 1 1 , 1 5 -i^fc FP^^-' 
-16 - (3-^ h^ty^'^Jiy -17, 18, 19, 20 -5^ h 

20 7y';i/-5-5=-7'rp;^ h - 1 3-x>^. i;^>^;i/:^j;w?^-f;i/^^;i/ 

(27) (lla, 15 a, 1 3E) -9-:r=^V-l 1, 1 5 -S^b KP^^ri^ 
-16 - (3-p< h^^>p<^;i/7xx;v) -17, 18, 19, 20-7"h 

7y;i/-5-^rrp;^ h - 1 3-x>^- 2 
25 x;k 

(28) (lla, 15 a, 1 3 E) - 9 -:t^y- 1 1 , 15-i;tKP^^> 
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-16 - (3-^ h^S>'^^;i/7 3i-;i/) -17, 18, 19, 20 -7^ h 

^^;i/-5 -^^ti/d;^ h-i 3-x.>m' 2- (2, 2-i^?^^jv^yi^ 

(29) (11a, 15 a, 1 3 E) - 9 -:t^V- 1 1 , IS-i^tKn^i/ 
5 - 1 6- (3-p< h^i^p<5^;i/7jir:;i/) - 1 7, 18, 19, 2 

^j)V-5-^Tyu7.h-l S-aiym- 3-:/h^i/7°Dl:^;i/x;^7";K 

(30) (11a, 15 a, 1 3 E) - 9 -:t^V- 1 1 , 

- 1 6 - (3 -p< h^S/p<5=-;i/7xr:;i/) -17, 18, 19, 2 0 -9- V 
^y)]/- 5 -5^rrDX h - 1 3-x>^ • 2 -7>^i^x5^;i/ai;^-7^;K 

10 (31) (11a, 15a, 1 3E) -9-:t^V-l 1, 15-i^hKD:^$/ 

- 1 6- V^i^^^)iyy^-J]/) -17, 18, 19, 20 -5" h 

5 -•^^t't'd;;^ h- l 3-x>^- 2 -^>5^;i/:t^i^x5^;uxx 

(32) (11a, 15 a, 1 3E) -9-;r=¥V-l 1, 1 5 -S^b KD:3pi/ 
15 -1 6 - (3-p< h=^i^^5^;i/7ix;i/) -17, 18, 19, 20-7^h 

^y^J]/-5-^Ty'U7. h- 1 3-x>^- 2 -^^S/;i/:t^i^x5^;i/x:^ 

(33) (11a, 15 a. 1 3E) -9-:!l-dpV-l 1, 1 5 -i^M \(U^i/ 

- 1 6 - (3-p( h^^p<5^;i/7^x;i/) -17, 18, 19, 20 -5" h 
20 ^7;1/-5-5^T7'd;^ h- 1 3-x>^- 2- (2, 2-i^^^JV:^^^ 

xf-;vx:;^7^;K 

(34) (11a, 15 a, 1 3E) -9-:^^=^V-l 1, 1 5 -i^t h'P^^ri^ 

- 1 6 - (3-^ h^i>pt5^;i'7xx;i/) -17, 18, 19, 20 -5^ h 
7 7;I/-5-5^77°d;:^ h- 1 3-J:^>^- 2 - (2, 2 -i^x5^;i/^>^ 

25 >''r;V:t=3p$/) x5^;px:;^5^;k 

(35) (11a, 15 a, 1 3E) -9-:t=^V-l 1, 1 5 -i^fc KD^pS^ 
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- 1 6 - (3-p< h^i^^^J]/y 3^=-J\y) -17, 18, 19, 20 -xh 
^^)V-5-^TyuXh-l 3-3i>^ • 4- (4-^PD7x:z;i/) y 

(36) (11a, 15 a, 1 3 E) - 9 -:^^V- 1 1 , 1 5 -i^b h* o^ri/ 
5 - 1 6 - (3-p< hdr^>^^;i/7x-;i/) -17, 18, 19, 20 -7" h 

7y;i/-5-f-TrD;:^h-i 3-x>^- 2- (t^v>^>- 1 

(37) (11a, 15a, 1 3E) -9-;^^V-l 1, 15-S^tKPdpiy 
-16- (3-p< h:3ri/7<^;i/7xx;i/) -17, 18, 19, 

10 ^y;i/-5-^7'7'n>^ h- 1 3-x>^ • 2- (2, 2-i;7'Dl:^;b^> 

15 19. ih^mt^. 

(1) (15a, 1 3E) -9-:t=arV-l 5-bKDdrS^-l 6- (3-p« 
h^i>^5=-;V7xx;i/) - 1 7, 18, 19, 2 0-7" h^^;i/-8-T-!f 

20 (2) (1 5 a, 1 3E) -9-:r=¥V-l 5-t h'P=^r^>-l 6- (3-p< 
h^S/p<^;i'7x-;i/) - 1 7, 18, 19, 2 0-7^ h^y;i/-8-Tlf 

rnx h - 1 3-x>i^, 

(3) (5S, 15a, 1 3E) -5-p<5^;v-9-;t^V-l 5-t FD^ 
i/- 1 6 - (3-^ h^i/p<^;i/7xr:;i/) -17, 18, 19, 20 

25 h^>';v-8-Tif:rD:^ h- 1 3-x>^, 

(4) (15 a, 13E) -5, 5 9 1 5 - 1 Kn^e 
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i/-16 - (3-^ h^e^p<^;i/7a:::i;i/) -17, 18, 19, 20-5" 

is) {15 a, 1 3E) - 5, 5 -x^y - 9 -:t^V- 1 5-\i]'U^i/ 
- 1 6 - (3-p< h:3ri/^5=-;i/7xrz;i/) -17, 18, 19, 20 -7" h 

5 ^y;i/-8-Tif7'D;^ 1 3-a:>^, 

(6) (5R, 15a, 1 3E) -5-^^;i/-9-:t^V- 1 5-b KP:3p 
$/-16 - (3-p< h=3pi/^^;i/7x:n;i/) -17, 18, 19, 20-5" 
h7 7;i/-8-T1f7°D;^ h - 1 3-x>^, 

(7) (15 a, 1 3E) -9-:t^V-l 5-t KP:3ps/-l 6- (3- (2, 
10 2, 2- h U7;i/:2|-Dxh^ri^;^^;i/) 7ai-;i/) -17, 18, 19, 2 

o-y^h^yj^y-s-TvruT.v- 1 3-x>^, 

(8) (15a, 1 3E) -9-;t=^V-l 5-tFD^S/-l 6- (3-^ 
h=3f^$/p<5^;i^7xr:;i/) -2, 3, 4, 17, 18, 19, 2 0-^7*^^ 

;i/-i, 5- (2, 5->r>^-^x-^» -s-r-tfro:^ h- 1 3- 

15 :^ym. 

(9) (15a, 1 3E) -9-;r^V-l 5-1:: KD^i^- 1 6- (3-^ 
DD-4-t KD:3E^$/7x-;i/) - 1 7, 18, 19, 20-xh7y;i/- 
8 -T1f 7*d:p^ h - 1 3 - Ji>^x 

(10) (15 a, 1 3E) -9-;t^V- 1 5-t h'D:3pS/- 1 6- ( (E) 
20 - l-7°D^-;i/7x^;i/) - 1 7, 18, 19, 2 0-5" ^7y;l/-8- 
T1f rp;:^ h - 1 3 -3i>^x 

(11) (15a, 1 3E) -9-:t^V-l 5-bh-n:^^>-l 6-(3-(2 
-7;i/;rD7x-;i/) 7x-;i/) - 1 7, 18, 19, 2 0-5"h7y;i/- 
8-Tlf7'P::^ h - 1 3-3i>^^ 

25 (12) (1 5a, 13E) -9-:t-:^V-l 5-tKPdpi^-l 6-(3-(4 
-7;i':tP7x-;i/) 7xr:;i/) - 1 7, 18, 1 9 , 2 0 -5" h ^ y 
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8 -T1f 7°d;^ h - 1 3 

(13) {15a, 13E)-9-;t=¥V-15-hHDarS^-16-(3-(5 
-p<^;i/7 7>-2->r;i') 7xn;i/) -17, 18, 19, 20-7^h7 

y;i/-8-:7'-tf7'D;^ i 3-x>^. 

5 (14) (1 5a, 1 3E) -9-:t:^V-l 5-t KD^i^- 1 6- (:^7^ 
l/>-2--f;i/) -17, 18, 19, 2 0-7^ h7y;i/-8-7'1f7"D:^ 
h - 1 3-x>^, 

(15) (15 a, 1 3E) -9-;t^V-l 5-t Kn:ari^-1 6- (3-(2 

-M-V^tyy:^-}v) -17 , 18, 19, 2 0-xh7y;u- 

10 8-rifroXh-l 3-Ji>^^ 

(16) (15a, 1 3E) -9-;t^V- 1 5-t Ko:3rS/- 1 6- (3- (2 
-b KD:3r5^7x-;i/) - 1 7, 18, 1 9, 2 0 -5^ 

- 8 -rif rn;^ h - l 3 

(17) (15a, 1 3E) -9-;t:3^V- 1 5-h KD^i^- 1 6 - (3- (3 
15 -b h'D^i>7x^;i/) 7x:z;i/) -17, 18, 19, 2 0-7'h^y;i/ 

- 8 -T'ifyux h - 1 3 -a:>^, 

(18) (15a, 13E) -1, 5- (2, 5 y^^-^^^-Uy) -9- 
;r^V-l 5-t h'ndrS/- 1 6- (3 -iJ7nD7x-;V) -2, 3, 4, 
17, 18, 19, 2 0-^y^y'J\y-8-T^yuxh-lS-:t.ym. 

20 (19) (1 5a, 1 3E) -9-;^-:^rV-l 5-h KDdri/- 1 6- (3-S/ 
i^D7"DK;i/7x-;i/) - 1 7, 18, 19, 2 0-xh^^;U-8-Tlf 
7*d::^ h- 1 3-Ji>^. 

(20) (1 3E) -9-;r^V-l 5-t KD^iy- 1 6, 16-'JyMU 
-1 6- (3-^ h^i^^5^;i/7x::i;i/) -1 7, 18, 19, 20 -7^ h 

25 7 7;i/-8-rif7'DX h- 1 3-3^>^^ 

(21) (15 a, 1 3E) -9-7l-^V-i 5-t KP:^rS/-l 6- (3-^ 
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>i^;V:r=^Sx7xr:;i/) -1 7, 18, 19, 2 0 h^^ 8 -Tlf 
7"Dy^ h- 1 3-x>^, 

(22) (15 a, 5 Z, 13E)-9-;f^V-15-tHn^^>-16-(3 
-^V^ty^^)\yy=^=-)^) -17, 18, 19, 2 0-7^ h7y;i/-8- 

(23) (15a, 13E)-9-:4-^V-15-hKD^i/-16-[3-(^ 
>V^7-7>-2--r;i/) - 1 7, 18, 19, 20-7'h^>';i/ 
- 8 -T1fyu:7. h - 1 3 -3i>^> 

(24) (15a, 13E) -2, 7- (1, 3 ^iJ'-^ -9- 
10 :t^V- 1 5-t: h-Ddpi^- 1 6- (3 -^^)Vy -3, 4, 5, 

6, 17, 18, 19, 2 0-:t^^y;i/-8-T-!f7*D;^ h- 1 3-x> 

(25) (15a, 13E)-9-:t:3rV-15-tiHP^^>-16-(3-(2 
-7aix;i/xf--;i/) 7x-;i/) - 1 7, 18, 19, 2 0-7^h^y;i'- 

15 8-T1f7°n;^ h- 1 3-x>^. 

(26) (15a, 13E) -2, 7- (1, 4-^ >i5'-:7xxU» -9- 
;t=3fV-l 5-th*P^->-l 6- (3-^5^;V7xx;V) -3, 4, 5, 
6, 17, 18, 19, 2 0-:t^'^^;i/-8-rif7'DXh-13-x> 

20 (27) (1 5a, 5Z, 13E)-9-;t^V-15-tHo^e^-16-(3 
-^^DD7xx;i/) -2, 6- (1, 3-^>iJ7-7xxU» -3, 4, 
5, 17, 18, 19, 2 0-^7-^y;i/-8-rif7"D::^K-l 3-x> 

Ms 

(28) (15 a, 13 E) -9-:^:^V-15-tKndpi/-16 - (3-^ 
25 5^;V7xx;i/) -1, 5- (2, S-^V^J'-^^xxUV) -2, 3, 4, 
17, 18, 19, 2 0-^r^^;V-8-TifrD;j^ h- 1 3-x>^, 
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(29) (15 a, 1 3E) -9 -7^^^V- 1 5-t: KDdr^>- 1 6- (4-7 
;i/:rn7xr:;i.) - 5- [5- (5-^:^pV-l, 2, 4-:^^i^i^rV- 
;i/-3— 5^:t7x>-2— f;i/] -1, 2, 3, 4, 17, 18, 1 

5 (30) (15a, 1 3E) -9 -:t^V- 1 5-t h-D:3pi^- 1 6- (4-7 
;i/:^D7x^;i/) -1, 5- (2, 5 --r >iJ'-7 U l/» -2, 3, 4, 
17, 18, 19, 2 O-^r^J^^^lz-S-T-tfrn;^ h- 1 3-x>^^ 

(31) (15a, 1 3E) -9-;^^V- 1 5-t KD^i^- 1 6- (4-7 
;i/:tD7x-;i/) -3, 7- (2, 5 ->r >^-f-a:-l/» -4, 5, 6, 

10 17, 18, 19, 2 0-^7'^$'y;i'-8-T1frp;^ h-1 3-x>^, 

(32) (15a, 1 3E) -9-:t=3rV- 1 5-b FDJp$/- 1 6- (4-7 
jV:tvy:^-)l) -5- [5- (t" h^V'-;V-5-^;i/) 5=-:t7x>-2 

--r;!/] -1, 2, 3, 4, 17, 18, 19, 2 0 8 -T 

•if7'D;^h-l 3 -XX 
15 (33) (1 5a, 1 3E) -9-;t-:3pV- 1 5-t FD^J/-1 6- (:^7^ 
U>- !--()]/) -17 , 18, 19, 2 0-7^h7 7;i/-8-Tif7'D^ 
h-1 3-x>^, 

(34) (15a, 1 3E) -9-:t^V- 1 5-t h-D:3p$/- 1 6- (3-p< 
h^iy^5";i/7x-;i/) - 1 7, 18, 19, 2 0-5" h5 7;i/-5-5^:P 

20 -8-Tif7*D;^ h- 1 3-x>^, 

(35) (15a, 1 3E) -9-:r=3eV- 1 5-t KD^i/-l 6- (3-^^ 
DD7x-;i/) -17, 18, 19, 2 0-xh^^;i/-5-^T-8-T 
1f7°D:;^ h-l 3-x>^, 

(36) (15 a, 1 3E) -9-;r^V- 1 5-t h'0:^i^- 1 6- (3-S/ 
25 ^D7'nb:;i/;t^^>p<^;i/7xx;v) - 1 7, 18, 19, 20-7"h77 

5 -^T- 8 -T1f 7°d:?^ b - 1 3 -x>^. 
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(37) (15a, 1 3E) -9-;t^V- 1 5-t Ko=3pi^- 1 6- (3- (2, 
2, 2- h U7;i/:tnxh^->^f-;i/) -17, 18, 19, 2 

0-xh7y;i/-5-5^T-8-5'ifrD:^h-i 3-x>^, 

(38) . (15 a, 1 3E) -9-:t^V- 1 5-t KD^S/-1 6- (3-7° 
5 Dt:;i/7ai;i;i/) - 1 7, 18, 19, 2 0 -t" h^y;!/- 5 -^r- 8 - 

:p-if rn;^ h - 1 3 - 

(39) (15 a, 13E) -9-:t^V-15-t]fU^i/-ie-i^^U^ 
>^)]y-17, 18, 19, 2 0-5^ N^y;!/- B-^^T'-S-rifrDy^ 
h-1 3-x>^^ 

10 (40) (15a, 1 3E) -9-:t=¥V-l 5-h h'D:^t^S/-l 6- (5^:t7 
x>-2--r;i/) - 1 7, 18, 19, 2 0-y'hy>^)l-5-^T-8- 

(41) (15a, 1 3E) -9-:^.^V- 1 5-t h'n^ri/- 1 6- (3- h 
U7;i/:tnp{^;V7xr:;^) -1 7, 18, 19, 2Q-7-YyJ)]/-b- 

15 5^T-8-Tif7°D;^ h- 1 3-x>i^, 

(42) (15 a, 1 3E) -9-:t=^V- 1 5-t h*0^^>- 1 6-7x-;i/ 
-17, 18, 19, 2 0-v'Y^J}\/-^-^T-S-T'^yv7.Y-l 
3-x>M> 

(43) (15a, 1 3E) -9-:t=^V- 1 5-t KP^i^-1 6- (3-pi 
20 f-;i/7x-;i/) - 1 7, 18, 19, 2 0-7^ h^y;i/-5-5^r-8-T 

■tfrn;^ h-1 3-x>^^ 

(44) (15a, 1 3E) -9-:t^V- 1 5-1:: KP^fy- 1 6- (3-7 
;i/;tP7xx;i/) - 1 7, 18, 19, 2 0 -t^ h^^;!/- 5 -g^T'- 8 - 

25 (45) ( 1 5 a, 1 3E) -9-;t=^PV-l 5-t KP:3pi/-l 6- (4-7 
;i/;tP7acx;i/) - 1 7, 18, 19, 2 0-7" ^^y;^-5-5^T-8- 
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TIfT'DX h - 1 3-x>^, 

(46) (15a, 13E) - 9 -:t^V- 1 5 -\i l^U^i^- 1 6 - (3, 4 
u 7 =.)]/) -17, 18, 19, 2 0 -5" h ^ 5 -f-T 

5 (47) (1 5a, 1 3E) -9-;t^V-l 5-t KD:3E^i/-l 6- (:^7^ 
U>-2-'f;i/) -17, 18, 19, 2 0-y'h^^}]/-5-^T-8- 

(48) (15 a, 13E) - 2, 3 -p<^y - 9 -;2hdpv- 1 5 -b h'D^JrS^ 
-1 6- (3-^DD7ji^;1/) - 1 7, 18, 19, 2Q-y'Y^J)l- 

10 5-^T-8-71frD>; h- 1 3-x>^, 

(49) (15a, 1 3E) -9-:r^V- 1 5-t Kn:^ri^- 1 6- (3-t 
-^^)\yy :c-)]y) -17, 18, 19, 2 0 -7^ h ^ ^ 5 "5^^- 8 

-rifro;^ h - 1 3 

(50) (1 3E) -9-;r:3pv-l 5-h HD^^-1 6a-pi5";i/-l 6- 
15 7xr:;i/-17, 18, 19, 2 0 -7^ h7y;u- 5 8 -Tlf 7*0 

^ h - 1 3-j:>^^ 

(51) (13E) -9-:^-^V-l 5-1:: KD^i/- 1 6/?-^5^;i/-l 6- 
7xr:;i/-17, 18, 19, 2 0 -5^ h^y;i/- 5 -^^-T- 8 -T1f 

^ h - 1 3-J^>^> 
20 (52) (1 5 a, 1 3 E) - 9 -:r^V- 1 5 - b F D^^rS/- 1 6 - ( 3 -x 
^)]/y =.)]/) -17, 18, 19, 2 0-7^ h^y;V- 5 -5^T-8 -T 
ifrnj^^h-l 3-x>^, 

(53) (15a, 1 3E) -9-:t^y-l 5-t h-ndri--l 6- (4-7 
;i/;tn-3- h ';7;i/;tD^5^;i/7xx;v) - 1 7, 18, 19, 2 0-x 

25 h^y';i/-5-^r-8-Tlfrn;^ h- 1 3-x>^, 

(54) (15 a, 1 3E) -9-:t^V-l 5-t KD^i/-l 6- (4-7 
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;i/:tP-3-p<^;i'7 3.ri;i/) -17, 18, 19, 20-7^h^y;^-5 

-=^T- 8 -r^yxi:^ h - 1 3 

(55) (15a, 1 3E) -9-;t=3rV-l 5-t h'P=^ri^-l 6- (3-^ 
pp_4_7;i,;^n^^-;v) -17, 18, 19, 2 0-7^b7y;i/-5 

5 -5=-T-8-T-lf7'n;^ h- t 3-:i^>^> 

(56) (15/3, 13E) -9-3^^V-15-tHD^S/-16 - (3-^ 
□ D7xii;i/) -17, 18, 19, 20-xh7y;i/-5-^y-8-T 
■lf7°DX b - 1 3-3i>^^ 

(57) (15 a, 1 3E) -9-:t:?rV-l 5-t: h*D^^>-l 6- (3-^ 

10 5^;b7i-;i/) -5- (5->b;i/3if:3ps/^TV^-;i/-2-'f;i/) -1,2, 

3, 4, 17, 18, 19, 2 O-:^^^^';!/- 5-5^:^-8 -T1f7"Oy^ 
h- 1 3-xX 

(58) (15a, 13E) - 9 -^eh^^S^V- 1 5 - h KD^i/- 1 6 - (3-^ 

15 2, 3, 1 7, 1 8, 1 9, 2 0—^7-^y;i/- 5-^-7^-8 -T-tfrn;^ 
h - 1 3 -XX 

(59) (15 a, 1 3E) -9-:t=^rV-l 5-1::Kn:3r5/-l 6 - (3-^ 
DD7 3ir:;i.) -2- (5-:t^V-l, 2, 4 -it^^iti^r^/-;!/- 3 - 

>f;i/) -1, 17, 18, 19, 2 0— ^y^y^iz-s-^^^-s-T-ifr 
20 n;^h-l3-xx 

(60) (15a, 13E) -9-:t^V-15-tFn:^rS/-16 - (3-^ 

nD7^ri;i.) -2- (5-;r#V-l, 2, 4 3 
)V) -1, 17, 18, 19, 2 0-^>^y;i/-5-5^T-8-7'if7°P 

h - 1 3-31X 

25 (61) (15a, 13E) -l-^h=^i^-9-:t:aeV-15-tKD^$/- 
16- (3-^PD7xr:;i/) -17, 18, 19, 20-^h7y;i/-5 
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(62) (15 a, 13E) -9-:t^V-l 5-tffD^S/-16- (4-7 

Muyx.-)]/) - 5- (4-*;i/5j^^J^^T\;-;i/-2-'i';i/) -1,2, 

3, 4, 17, 18, 19, 2 0-:t^^yjl-5-^T-8'TV'yvi::^ 

5 h-13-xX 

(63) (15 a, 1 3E) -l-p< h=3ri^-9-:t=^V-l 5-tKD^i/- 
16- (4-7;i/:tD7xr:;i.) -17, 18, 19, 2 0 -7^ h "7 7 

5 -^T- 8 -T1f 7°nX h - 1 3 -XX 

(64) (15 a, 13E) -9-:t^V-l 5-bKD:^rS^-16- (4-7 
10 ;p;tn7xx;i/) - 5- [5- (5-:t^v-l, 2, 4 -:r^•b■i^T^;- 
;l/- 3 5^7-^/-;!/- 2 - 1 , 2, 3, 4, 17, 18, 1 
9, 2 0-:r^^J^y;i/-5-5=-r-8-T-tf7°P:^ h - 1 3-xX 

(65) (15a, 1 3E) -9-:^-^V- 1 5-b KD^^ri^- 1 6- (3-^7 
nn7xx;i/) - 1 7, 18, 19, 2 0 -7^ h-^^;!/- 5 8 -T 

15 if- 1 0-:t^-9-7°PX 1 3-x>^, 

(66) (15a, 1 3E) -9-:t=^V- 1 5-t KP^i^- 1 6- (4-7 
;i/:rP7xx;i/) - 1 7, 18, 19, 2 0 -7^ h77;i/- 5 -^r- 8 - 
rif- 1 0 -;t^1^7'p;^ h - 1 3 -x>^, 

(67) (15 a, 13E) - 9 -:^^V- 1 5 - 1 HP^i/- 1 6 - (3-;^ 
20 f-;i/7xx;i/) -1 7, 18, 19, 2 0-7^ h^7;i/- 5-^^-8 -T 

1f- 1 0 - ;t 7'p:^ h - 1 3 -xy^, 

(68) (15 a, 1 3E) -9-:t^V- 1 5-t HD^^>- 1 6- (3-^ 
f-;i/T^7p<5^;i/7x-;i/) -17, 18, 19, 2 0-7^ hvy;i/-5 - 

8 -T1f T'P^ h - 1 3 -X • JgltJis 
25 ( 69) ( 1 5 a, 1 3E) -9-;r^V-l 5-lih*P^i^- 1 6- (3-x 
f-;b-4-7;i/:tP7xx;i/) -17, 18, 19, 2 0 -t^ h 77;i/- 5 
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8 -r'ifT'D:^ h- 1 3 

(70) (15 a, 1 3E) -9-:tdpv-l 5-t HD:^ri^-l 6- (5-^ 
^;i/7 7y-2-'r;i/) -1 7, 18, 19, 2 O-y'hyy^Jl-B-^T 

5 (71) (1 5a, 13E) -9-:r=3rV-l 5-ti Fn:^i/-1 6- (2->< 
^)V:t^1)-'J-)l-5—()l) -17 , 18, 19, 2 0-7^h7y;V-5 

(72) (15 a, 1 3E) -9-:t^V- 1 5-b Kpapi/- 1 6- (--<>\/ 
7-7>-2 --f;!/) -17, 18, 19, 2 0-x h^y;i^- 5-5^T-8 

10 -:rif7*D;^ 1 3-x>^^ 

(73) (15 a, 1 3E) -9-;^-:¥V-l 5-bKD:3j^i/-l 6- (5-a: 
^;i/7^>-2-^';P) -17, 18, 19, 2 0-7"h^y;i/-5-5"7' 

- 8 -T-tf rn;^ h - 1 3 

(74) (15 a, 1 3E) -9-;rdpv-l 5-l:FD:¥i/-l 6- (4, 5 

15 -i^^^;i/7^>-2-^;i/) - 1 7, 18, 19, 2 0-7" h^y;i/-5 
-^T- 8 -Tif rp;^ h - 1 3 -a:>^, 

(75) (15a, 1 3E) -9-:t^V-l 5-1:: HDdpi^-1 6- (3-^ 
^;i/7^>-2--r;i/) -1 7, 18, 19, 2 0-5"h^7;i/-5-^T 

- 8 -:pif rn;^ h - 1 3 

20 (76) ( 1 5 a, 1 3E) -9-;r=^V-l 5-t: KD^i/-l 6- (3-- 
hD7i-;i^) - 1 7, 18, 19, 2 0-7"h^7;i/-5-^T-8-7' 
ifrn^^ h - 1 3-x>^, 

(77) (15 a, 1 3E) -9-;t^V-l 5-t KDdr^>- 1 6- (3-^ 
5^;i/-f V:t=3p-l?-\/-;i/-5-'i';i/) -17, 18, 19, 2 0-7^h7 7;i/ 

25 -5 -f-r-8-Tif7-DX h- 1 3-x>^, 

(78) (15 a, 1 3E) -9-;t^V- 1 5 -b FDdrS^- 1 6- (3-pt 
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:^^)^) -'^T , 18, 19, 2 0-x h^y;i/-8-T1f 
ru7.Y-l 3-x>- 1 

(79) (15 a:, 1 3 E) - 9 -;t=3^V- 1 5 -b Ko^^- 1 6 - ( 3 

h^^>^5^;i/:7x-;v) - 1 7, 18, 19, 2 0 -5^ h^y 5 -^T 
5 -8-TifrD;;^h-l 3-x>-l-;r-;K 

(80) (15 a, 1 3E) -9-;4-^V-l 5-t Kd:^$/-1 6 - (3,4 
-s;7;W:tn7xn;v) - 1 7, 18, 19, 2 0 -5^ 8 -Tif 
ruTsY-l 3-x>- 1 

(81) (15 a, 1 3E) -9-;^-^V-l 5-b KD:3rS^-l 6- (3-^^ 
10 DD7i-;i/) -17, 18, 19, 2 0-7"h^y;i/-8-T1frDX h 

-1 3-x>- i-:3r— ;k 

(82) (15a, 13E) -9-:tdrV-l S-bKD^^y-l 6- (3-^ 
DD7x-;i/) -17, 18, 19, 2 0-7^h7y';P-5-^T-8-T 
ifrn:^ h - 1 3 -x>- 1 -:t-;K 

15 (83) (1 5a, 1 3E) -g-^^SpV-l 5-bKD^iy-l 6-7x-;i/ 
-17, 18, 19, 2 0-7"h7 7;i/-5-5^T-8-T-lf7°D;^h-l 
3-x>- l-:t-;K 

(84) (15 a, 1 3E) -9-^^V-l 5-bKD^i^-l 6- (3-p{ 
5^;i/7xx;i/) -17, 18, 19, 2 Q -y" ^7 J )l- 5 -^T- % -T 

20 1f7°D:J^h-l 3^x>-l-;t-;K 

(85) (15a, 13E) -9-;^-^V-l 5-bKD^i/-l 6- (3-7 
;i.;tD7xri;i/) - 1 7, 18, 19, 2 0 -7^ h ^ 7;V- 5 -5="^- 8 - 
T'^yuT. h - 1 3 -a:>- 1 ;K 

(86) (15a, 1 3E) -9-:t^V-l 5-bKD:^ri/-l 6- (4-7 
25 ;i/:tn7 3i-;i/) - 1 7, 18, 19, 2Q-9-V^^)\/-^-^y-^- 

r^ruT. h - 1 3 -x>- 1 
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(87) (15a, 1 3E) -9-;t^V-l 5-t KU^S/- 1 6- (3-7- 
Dt:;i/7x-;i/) -17, 18, 19, 2 0-y'h'Py^JV-5-^T-8- 
T'^zruT. h - 1 3 -x>- 1 -:t-;K 

(88) (15 a, 1 3E) -9-;^-^V- 1 5-t KD:^iX- 1 6- (3- h 
5 ';7;i/:t0^f-;i/7x:::i;i/) - 1 7, 18, 19, 2 0 -5^ h 7 ^ 5 - 

^T-8-Tiry'U7.h-l 3-x>-l-:t-;K 

(89) (15a, 1 3E) -9-:t=3rV- 1 5-t h*Di|rS^- 1 6- (3-x 
5^;V7x-;i/) - 1 7, 18, 19, 2 0 -t" h ^ 7;i/- 5 -^T- 8 -T 
ifT^p;^ h - 1 3-cc>- 1 

10 (90) (15a, 13E) -9-;t^V-15-bKn^5/-16- (3, 4 
->yy)l:ttiy j:.-)]/) -17, 18, 19, 2 O-x h^y;i/-5-5"T 
-8-5'if7°D;^ h - 1 3-x>- i-;t-;k 

(91) (15a, 1 3E) -9-;t^V-l 5-b Kn:^S/- 1 6- (4-7 
;i/:ro-3- h U7;b5j-np<^;i/7xr:;i/) - 1 7, 18, 19, 2 0-7^ 

15 h^7;i/- 5 -^7^-8 -rif7°n;^ h-13-3^>-l ;k 

(92) (15a, 13E) - 9 -;^:^rV- 1 5 - b F D^S^- 1 6 - (4-7 
;V;tD-3-^5^;i/7x-;i/) - 1 7, 18, 19, 2 0 -5^ h^y;!/- 5 
-^T- 8 -Tif 7*d;^ h - 1 3 -x>- 1 ;k 

(93) (15 a, 1 3E) -9-:t=¥V-l 5-b KP^i/- 1 6- (3-^ 
20 DD-4-7;i/:tn7x-;i/) - 1 7, 18, 19, 20-^h77;i/-5 

-5^5^- 8 -Tif 7°d;^ h-13-x>-l 

(94) (15 a, 1 3E) -9-;t^V-l 5-b h'D^^'- 1 6- (3-^ 
^;i/7x-;i/) -1, 5- (2, 5 ->f >i57-^xxi/>) - 2, 3, 4, 
17, 18, 19, 2 0-'s7"^7;i/-8-rifrD;^h-l 3-x>-l 

25 ;k 

(95) (15 a, 1 3E) -9-;r^V-l 5-b h'n^S/-l 6- (3-p< 
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^;i/7xn;i/) -5 - (5-t KD^^>^^;i/f-rV^-;i/-2— -1, 
2, 3, 4, 17, 18, 19, 2 0-;t^^/';^-5-5=•T-8-T1f7" 
^::^ 1 3 -XX 

(96) (15 a, 1 3E) -9-:t=^rV-l 5-t FD^>>-1 6- (3-^ 
5 nD7xri;i/) -1 7, 18, 19, 2 0 -5^ h 77 5 -^T- 8 -T 

1f- 1 o-:tdp-y-rD;^ h - 1 3 -j:>- 1 -;r-;K 

(97) (15a, 1 3E) -9-:t^rV-l 5-t h-D^S/-l 6- (4-7 
;i/;tD7xr:;i/) - 1 7, 18, 19, 2 0 -y" ^ )^^- 5 -^T- 8 - 
T^f- 1 0 -:t^1^yu7, h - 1 3 -x>- 1 

10 (98) (1 5a, 13E) -9-^=3[^V-l 5-th*D^i^-l 6- (4-7 
;i/;rn7xr:;i/) -3, 7- (2, 5 --f 1/ » -4, 5, 6, 

17, 18, 19, 2 0-'\7°i57y;i/-8-Tif7'D;^ h- 1 3-x>- 1 

(99) (15a, 13E) -9-:^^V-l 5-tKD=3pS/-16- (3-x 
15 5^;i/-4-7;i/;tD7xx;i/) -17, 18, 19, 2 0 -5^ h 5 

-^T- 8 -Tif 7°PX h - 1 3 -x>- 1 

(100) (15a, 13E) - 9-;tdPV-15-bKD:^i^-16 - (5- 
^5^;i/7v>-2-^;i/) -17, 18, 19, 2 0-7^h^7;i/-5-^ 
T-8-T1f7D;^ h- 1 3-x>-i-^— ;k 

20 (101) (1 5a, 13E) -9-:^:3rV-l 5-tKD^i^-l 6- (5- 
x^;^7^>-2-'r;^) -17, 18, 19, 2Q-y'V^^)V-5-^ 
T- 8 -T'if 707 b - 1 3 -x>- 1 ;K 

(102) (15 a) -9-;t=^V- 1 5-t HD:3r$/-l 6- (3-^ h^^> 
^^;i/7x-;i/) -1 7, 18, 19, 2 0-7^h77;i/-8-T1f7"D;^ 

25 ^ >^ • x^;i/x;^'r;K 

(103) (15 a) -9-:t^V- 1 5-ti h'O^i^-1 6- (3-^ V^i^ 
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^^)iy:c-)i) -n , 18, 19, 2 0-7^ h7y;i/-8-T1fyn;^ 

(104) (15 a) - 9-:t^V- 1 5 - 1 KP^^Pi^- 1 6 - (3-^^;i/7 

-17, 18, 19, 2 0-7^ b^y;i/-5-5=-T-8-zif7'n 
5 ;^^S'>^^ 

(105) (15 a) -9-:t^V- 1 5-t Kn#i/-1 6- (3 - h U7;i/ 
;tDp<5^;^7x2z;i/) - 1 7, 18, 19, 2 0-y'Vy>^)]/-5-^T- 

(106) (15 a, 1 3E) -9-:t^V- 1 5-b KD^>>- 1 6- (3- 
10 ;>< h^ri^^f-;W7xr;;i/) - 1 7, 18, 19, 2 0 h ^ ^ 8 -T 

■tf7°n;^ h- 1 3-3:>ig N-^S/;i/T^ h\ 

(107) (15 a, 1 3E) -9-:t=^rV- 1 5 - 1 FU^^rS^- 16 - (3- 
7< h=3|rS/;>{5";U7x-;i/) - 1 7, 18, 19, 2 0 -t' h ^ ^ 8 -T 
if^DX 1 3-x>^ N-7x-;i/:^;i/:ilN-;i/7'^ h\ 

15 (108) ( 1 5 a, 1 3 E) -9 -;t=^V- 1 5-1: Kn^ari/- 1 6- (3- 
^ h=¥i^p<5^;i'7xr:;v) - 1 7, 18, 19, 2 0 -x h ^ ^ 8 -T 

-ifT'D;^ h-1 3-3L>m N-^>i^;i/;^;i':^-;i'T^ h\ 

(109) (15 a, 1 3E) -9-:^^V- 1 5-b KD^S/- 1 6- (4- 
7;^:4-^7xn;^) -1, 5- (2, 5-4y^—^:^-\y» -2,3, 
20 4, 1 7, 1 8, 1 9, 2 0-^7'^y;i/-8-rifrD:^ h- 1 3-x> 

(no) (15a, 1 3E) -9-^=^PV- 1 5-b KD^i^-1 6- (4-7 
;i^:tn7xr:;i/) - 5- ( 5 -^>i^;i/;^;i/7 ;i--;i/:^j;WN'^-f 
;i/-2— l';V) -1, 2, 3, 4, 17, 18, 19, 2 0 -:t^^^5^ ^ 
25 5-5^T-8-T-lf7'D;^ h- 1 3-a:X 

(111) (15a, 1 3E) -9-5=-:tdrV- 1 5-t HD^i^- 1 6- (3- 
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- 1 7, 18, 19, 2 0 -t^ h^y 5 8 - 

(112) (15 a, 1 3E) -9-^:r^V-l 5-h Kodf^j/-! 6- (3- 
p^5^;^7I-;^) - 1 7, 18, 19, 2 0-7" h^y;i/-5-5"T-8- 
(113) (15a, 1 3E) -9-^;tdpV-l 5-t 1<D:3PS/-1 6- (3- 
^ h=¥:^^f-;i/7x-;i/) -1 7, 18, 19, 20-y'h^yjV-8-y 

(114) (15 a:, 1 3 E) - 9 -:r=^V- 1 5 - 1 Fudri^- 1 6 - (3 -p< 
10 ^;i/7x-;i/) -17, 18, 19, 2 O-T'Y^yfJV-S-^r-S-T 

^ruxh-l 3-x>-i-^;i/ t-:7h:^S/7!7;i/>Jfr:;i/^i;i^;p^'J 

(115) (15 a, 1 3E) -9-:t=^V-l 5-b KDdE^S/- 1 6- (3->{ 
f-;i/7x^;i/) - 1 7, 18, 19, 2 O-y'h^yjV-B-^T-a-T 

15 Ifro^ h- 1 3-ac:>- 1 -xr;i/ ^ U iy;i/^U i>:T^- h • -M^. 

(116) (15 a, 1 3E) -9-:t=^V-l 5-h KDdri^-l 6- (3-^ 
^;i/7x:i;i/) -1 7, 18, 19, 2 0 -7" h 7^;!/- 5 -5"^- 8 

-tfro:^ h - 1 s-xv-i-^';!/ ^i;^>;f^-h . >(i/;i/^Ji. 

(117) (15a, 1 3E) -9-:t^V-l 5-bh'D:^lrS/-l 6- (3-^ 
20 5";i/7xcz;v) - 1 7, 18, 19, 2 0-7" h^y';i/-5-5"T-8-7' 

if7'D;^h-l 3-x>-i->f;i/ ^ i;7-is7 7.;^.-. |s .-hi;7;i/;rD 

(118) (15 a, 1 3E) -9-;r^V-l 5-t KD:3pi^-l 6- (3-p< 
f-;i.7x-;i/) - 1 7, 18, 19, 2 0-7" h7y;i/-5-^y-8-y 

25 -rrn;^ 1 3-x>-i-^';i. 5f^De/;f;-h • h ';7;i/;tD|^^^, 

(119) (15 a, 1 3E) -9-;^^V- 1 5-t FDdr>>-l 6- (3-^ 
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D n 7 air:;iy) - 1 7 , 18, 19, 2 0 -5^ h 7 y 5 8 -T 

(120) (15 a, 1 3E) -9-:t=^rV-l 5-bKD=¥:^-l 6- (3- 
^DD7xn;^) - 1 7, 18, 19, 2 0-7^^^y;^-5-^T-8- 
(121) (15 a, 1 3E) -9-;t=¥V-l 5-t KD:3PS/-1 6- (4- 
7;i/:tD7xci;i/) -17, 18, 19, 2 0 -t^ h ^ ^ 5 -5^7- 8 
-T1f7*D:^ h - 1 3 • 

(122) (15 a, 1 3E) -9-;t^V-l 5-t KD:^^>-1 6- (4- 
10 7;i/;ro7x-;i/) - I 7, 18, 19, 2 0 -5^ h^7;i/- 5 8 

-T-tf7°n^ h - 1 3 -3^yB. • 7'5=-;i/xy^^;K 

(123) (15 a, 1 3E) -9-:t=\rV-l 5-t Fo^i/-l 6- (3- 
p<^;i/7x-;i/) -1, 5- (2, 5 —f -2, 3, 4, 

17, 18, 19, 2 o-^r^>';v-8-TifrD;^ h- 1 3-x>- 1 

15 -t-;k 

(124) (15a, 13E) -9-:t=^rV-15-fcKP^^-16- (3- 
^PD7xr:;v) - 1 7, 18, 19, 2 0 -x h^7;i/- 5 -^T- 8 - 
T'fruT. h - 1 3 -x>- 1 -T-)K 

(125) (15 a, 1 3E) -9-:t=^V-l 5-bKD:3psy-i 6- (3- 
20 7xr:;i/) - 1 7, 18, 19, 2 0 -5^ h^7;i/- 5 -^T- 8 - 

(126) (15 a, 1 3 E) - 1 -^y^Z-f 9-;r^V- 1 5-t 

KD^i^- 1 6-7x-;v- 1 7, 18, 19, 2 0-7^h^7;i/-8-7' 

1f7'D:^ h - 1 3-3:X 
25 (127) ( 1 5 a, 1 3E) -l-7'^^-r;i':t=^i>'-9-;r^V-l 5-t 

l<pip,>_ 1 6-7x:^;i/- 1 7, 18, 19, 2 0— T^h^^^lz-S-r 
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(128) (15 a, 1 3 E) - 1 - (2-T^yr-fe5=-;i/;r^^» -9 -:t=^r 
V-1 5-t KD^->- 1 6-7x:^;i/-l 7, 18, 19, 2Q-y'h^ 

5 (129) (1 5 a, 1 3E) -9-;^:3rV-l 5-hKpdE^S/-16- (4- 
7;^:tP7x-;l/) - 1 7, 18, 19, 2 0-y'V'py)V-5-^T-8 
-T'ifruT. h-1 3-x>^- 2-^>^y'-r;^3^^t^x^;^x;^7^;K 

(130) (15a, 13E) -9-;t^V- 1 5-t KD^iy- 1 6-7xr: 

;i/-i7, 18, 19, 2 0-5^h7y;i/-8-7'ifrD;^ h-1 3-x> 

10 ^ • 4-7xx;i/^>i?;VxX7^;K 

(131) (15a, 1 3E) -9-;^-^V- 1 5-t h*n=3ri/- 1 6-7XX 
;i/-17, 18, 19, 2 0-7^h^y;i/-8-T'tf7°o;^ h-1 3-x> 

(132) (15a, 1 3E) -9-:t:¥V-l 5-t HP^i/-l 6- (4- 
15 7;i/;rn7xx;i/) -17, 18, 19, 2 0 -5^ h^^';!/- 5 8 

-T1f7°D;;^ h- 1 3-x>^- 2-'\^1^-7-r;i/:r^i>'x^;i/x;^7^;K 

(133) (15 a, 1 3E) -9-;t=^V-l 5-t Kn^^>-1 6- (4- 
7;l/;t07xx;^) -17, 18, 19, 2 0-5^h^>';i'-5-^r-8 
-T^y^DX h-1 3-x>^ • 2— ^7*^7-r;i/:r^S>'x5^;VxX7^;K 

20 (134) ( 1 5 a, 1 3 E) - 9 -;^^V- 1 5 - 1 h'P^i^- 1 6 - (4 - 
7;i/;tD7xx;i/) - 1 7, 18, 19, 2 0 -t^ h 7 5 -^T- 8 
-Tif7*D:^ h - 1 3-x>^. 2-7t^^J-( M^i^3^f-)\/:t^7.y')l. 
(135) (15 a, 1 3E) -9-:r=^V-l 5-tihnapi/-l 6- (4- 
7;i/:tD7xx;i/) - 1 7, 18, 19, 2 0 -t^ h^7;i/- 5 -f-T- 8 

25 -Tif7*DX h - 1 3 -x>^ • N-^7"^-/'-l';i/-N-^5^;i/*;WN*^-r 
;i/p<5^;i/x;^7';K 
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(136) (15a, 1 3E) - 9-:t^V- 1 5-fc Fn=Jri^- 1 6- (4- 
yMuy^L-)]/) -17, 18, 19, 2 0-7" h^y;!/- 5-5^T-8 

-T'lfru;^ h- 1 3-x>^ • (4-^^S/;i/if^7i?>- ij 

5 (137) (1 5 a, 1 3E) - 9-:t=3pV- 1 5-t FP=^i^- 1 6- (4- 
7;i/:tD7x-;i/) -17, 18, 19, 2 0 -5^ h^^';!/- 5 -^T- 8 

(138) (15a:, 1 3 E) - 9 -;t^V - 1 5 - 1 h' D^rSy- 1 6 - ( 4 - 
10 7;i/:tD7xr:;i/) -17, 18, 19, 2 0 -7=- h ^ 7;^- 5 8 

-T'ifrn;^ h- 1 3-:^ym' 2- (2- (i^7*n t!;i/T^ y ) r-fe^;i/ 

(139) (15a, 1 3E) -9-;t:3rV- 1 5-b KD:5PS^- 1 6- (4- 
7;i/:tD7x-;i/) -17, 18, 19, 2 0 -7^ b 7^;!/- 5 -f-T- 8 

15 -Tif7°D;^ h - 1 3-x>^ • 2- (2- (i^x5^;i/Z^ 7 ) 7'-fe5^A;t 

(140) (15a, 1 3E) -9-:t^V-15-tKDdr5^-16- (4- 
yMuy nL-jl) -17, 18, 19, 2 0-7" h 5 7;i/- 5 -5^:^-8 
-5^if7°n;^ 1 3 -x>^ . 7:h7-r;i/:t^i^^5^;Vx:?^5";K 

20 (141) (1 5a, 1 3E) -9-;t^V-l 5-t h-D^i^- 1 6- (4- 
T^7 7xx;i/) - 1 7, 18, 19, 2 0-7"h^7;i/-5-^T-8- 
rif7'DX h - 1 3 -x>^, 

(142) (15 a, 1 3E) - 1, 5- (2, 5 >'^-^:r:.-U» -9 
-:r=¥V- 1 5-b KP^i/- 16- ( 4 -7;i/;rD 7 xx;i/) -2,3, 
25 4, 1 7, 1 8, 1 9, 2 0-^7"^S^7;i/-5-^T-8-T1f7'DX h- 
1 3-x>^, 
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(143) (15a, 13E) -1, 5- (2, 5 » -9 
-;t=3pv- 1 5-h h*n:^ri/- 16- (3 -^DD-4-7;V:t0 7xr:;v) 
-2, 3, 4, 17, 18, 19, 2 0-^r^^)\/-5-^T-8-T'if 
r/DX h - 1 3-x>^, 
5 (144) (15a, 13E) -1, 5- (2, 5 --T ViS^-^J^-U » -9 
-:t=¥V- 1 5-b KD:^r2^- 16- (4-y MU- 3 - h ^)yMUyf^ 
=}-)Vy :^-)\^) - 2, 3, 4, 17, 18, 19, 2 0-^r^y;i/-5- 
5^7^- 8 -T-tf rn;^ h - 1 3 -x>^, 

(145) (15a, 13E) - ^—t^V-l^-\LYn^i/-lQ - (4- 
10 y Muy 3^=.)]/) - n , 18, 19, 2 0-7'h^y;i/-5-^T-8 

(146) (15 a, 1 3E) - 9 -;t^V- 1 5 -b {A- 
7;i/;tn7xr:;i/) - 1 7, 18, 19, 2 0 h^^;!/- 5 8 
-:Pif7'D;^ h- 1 3-3:>^^ 

15 (147) ( 1 5 a, 1 3 E) - 9 -:2r^V- 1 5-b KD:^i>- 1 6 - (3 - 
('^>y7 7>-2-'1';i/) y^=-)\/) -17, 18, 19, 20-7^h^ 

(148) (15a) -9-:t^V- 1 5-b Yu^i/- 1 6- (3-p<^;i/7 

- 5- (,A-fs}\/Tf^^Zy'^T^J-)V-2-^ )\^) -1, 2, 3, 4, 
20 1 7, 1 8, 1 9, 2 0-;t^i57y';i/-5-^T-8-T-lf7'D;^^>. 

(149) (15a, 13E) -1, 6- (1, 4->f >^-7x-l.» -9 
-;r=3E^V- 1 5-b Fn:iri^- 1 6- ( 3 -p<5^;i/7x-;V) -2, 3, 4, 
5, 17, 18, 19, 2 0-:t^^^;i/-8-5'1f7°D;^ 1 3-x> 

25 (150) ( 1 5 a, 1 3E) -7- (6-:!!3;i/7if^S/'f >h'-;i/-3-^;i/) 
-9-:r^V-l 5-bKD^i/-l 6- (3-^5^;i/7xr:;i/) -1, 2, 
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3, 4, 5, 6, 17, 18, 19, 2 0 8 -T1f 7*d:;^ h - 
13-aiX 

(151) (15a, 13E) -9-7i-^'j-15-\i\fU^i/-16- {3- 
^^;i/7x-;i/) -5 - (4-ij)]yr^^i^^T^J-)\,-2-4)V) -1,2, 
3, 4, 17, 18, 19, 2 0-:t^^y;i/-8-TifrD:^ h- 1 3- 

(152) (15a, 1 3E) -9-::d-:^V-l 5-t h'D:3|ri^-l 6- (3- 
p<5^;^7:c-;^) -5- (4-;?3;i/^*^i/;r:^-!^-V^-;i/-2--r;i^) -1, 
2, 3, 4, 17, 18, 19, 2 0-:t^J^^y;i/-8-7-tf7°DX h- 1 
3 -XX 

(153) (15 a, 13 E) -1, 7- (2, 5, >^-5^xxl/ >) -9 
-;t^V-l 5-t KD:^Sy- 1 6- (3-^^;V:7xx;b) -2, 3, 4, 
5, 6, 17, 18, 19, 2 0-y::^y;i/-8-T1f7'DX h- 1 3-x 

(154) (15a, 13E) -1, 6- (1, 4-^>^-7xxi/» -9 
-;^^V- 1 5 -b KD^^ri^- 1 6 - [3- {^>'Jy 2 )l) 7 
x-;i/] - 2, 3, 4, 5, 17, 18, 19, 2 0 -:t^ ^ ^ Jl- 8 -T 
•ifrn;;^ h - 1 3-x>^, 

(155) (15a, 13E) -1, 5- (2, 5 >^-5^xxi/>) -9 
-:t^V- 1 5-t: KD^i/- 16 - [3- (^>'J7 2 7 
xx;i/] - 2, 3, 4, 17, 18, 19, 2 0 -^T'^J'y;!/- 8 -Tif 7* 
d;^ h - 1 3-x>^, 

(156) (15a, 13E)-3, 3-XiS7y-9 -;jj-=^v_ 1 5 -t |^'^^ 
i/-l 6 - (4-7Mliy^-)l) -17, 18, 19, 20-7^h^7 
)l- 5 -^5^- 8 -T'-tf 7*0;^ h - 1 3 -x>^^ 

(157) (15a, 1 3E) -1, 5 - (1, 4 >i5'-7 xxl/» -9 
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-:t=3rV- 1 5 -b KP=^rS/- 1 6 - ( 4 - >';i/-:rn 7 x-;i/) - 2, 3, 
4, 17, 18, 19, 2 0-^y^y^)V-5-^T-8-TV'ru7.V- 
1 3-x>^, 

(158) (15a, 13E) -1, 5- (1, 3-^>^-7x:il/» -9 
5 -;t=¥V- 1 5-b KP^i/-l 6- (4-7;i/:tD7xr:;i/) -2, 3, 

4, 17, 18, 19, 2 o-^7'^$'7;v- 5-5^^-8 -nfra;^ h- 

1 3-x>^, 

(159) (ISa, 1 3E) -9-;t^V- 1 5-b FD:3pi/- 1 6- [3- 
{4-hUy)\/:tV^^)V^>t^M^i^) y:j^=-J\/} -17 , 18, 19, 

10 2 0-7" h^7;i/-5-^T-8-T-!f7'DX h - 1 3-x>^, 

(160) (15a, 1 3E) -9-;t^V- 1 5-b HD^S>-1 6- [3- 
(b'Ji^>-3— h^S/) 7xx;i/] - 1 7, 18, 19, 2 0 -7" 
h'p^)\y-5-^T-8-Tirru^h-l 3-x>^, 

(161) (15a, 1 3E) -9-;t^V- 1 5-b KD:3p$^-l 

15 7*Db;i/-17, 18, 19, 2 0-7" h^7;i/-5-^T-8-7lf7-D 

;^h-13-x>^^ 

(162) (15a, 1 3E) -9-:r=3pV- 1 5-b h*n^i/- 1 6-7XX 

;i/-5- (4-:;!7;i/:^*^s/5^r^/-;i/-2->i';i/) -1, 2, 3, 4, 17, 
18, 19, 2 0-;t^^7;i/-5-5^T-8-T-lf7'nxh-l 3-xx 
20 (163) ( 1 5 a, 1 3E) -9-;t^V- 1 5-bKDdp>>-l 6- (3- 
p(5^;i/7xx;i/) - 5- {4-iU)V^^^i/^T'J—)l-2—()V) -1, 2, 
3, 4, 17, 18, 19, 2 0-;r^^7;i/- 5-5^T-8-T1f7*D;^ 
h-1 3-x>, 

(164) (15a, 1 3E) -9-:t=3pv- 1 5-b FD:3p^>- 1 6- [3 - 
25 (trUS^>-2— r;i/;^ h^S/) 7x-;i/] -1 7, 18, 19,2 0-7" 
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(165) (15 a, 1 3E) -9-;r^V-l 5-bKn^i^-16- [3- 
(tr';i;>-4-^;M 7xr:;i/] -1 7, 18, 19, 2 0-5^ 

)l- 5 -^T- 8 -Tirrux h - 1 3-x>^, 

(166) (15 a, 1 3E) -9-;rdrV- 1 5-fc KD:^riy-l 6- [3- 
5 (b''Ji^>-2-^;i/) 7x:i;i.] -17, 18, 19, 20-7^h7y;i. 

-5-^T-8-TifrD:^ h-1 3-x>^, 

(167) (15a, 13E) -9.-:t^V-l 5-t\fu^p-lS-iyi7U 
^>^Jl-5- {4-tiJ]yyf^^i^^T'J-)l-2--(Jl) -1, 2, 3, 4, 
17, 18, 19, 2 0-:t^^J)l-5-^T-8-T1f:rti>f.h-l 3 

10 

(168) (15a, 1 3E) -9-:t^V-l 5-t KD:^i>-l 6- [3- 
(2, 2, 2-h0yj\^:tux.h^t^^^)\/) 7x^;i/] - 5- 

^^^iy^T^J-)]^-2—f)]y)-l, 2, 3, 4, 17, 18, 19, 20 
-:ti>^y;i/-5-^T-8-T'9'rn;^ h-1 3-xx 
15 (169) ( 1 5 a, 1 3 E) - 9 -;t^V- 1 5 -b KD:3p$/- 1 6 - [3- 
(^>y7^>-2-^;i/) 7x-;i/] - 5- i4-ti)l^^^i^^T'J-)V 
-2--l';i/) -1, 2, 3, 4, 17, 18, 19, 2 0 -^t^J^^^^;!/- 5 

(170) (15 a, 1 3E) -9-:t^V- 1 5-b Fn^i/-1 6- (5- 

20 p<^;i/77>-2--r;i/) -5- (4-*;i/:4f:^^^Tv^-;i/-2--f;i/) 

-1, 2, 3, 4, 17, 18, 19, 2 0-:t^^y)\/-5-'^T-8- 
T1fyuxh-1 3 -XX 

(171) (15a, 1 3E) -9-:t=¥V- 1 5-b Fn^i^-1 6- (4- 
y Muy -5- (6-;!7;i/7i<:^i/bUi^>-2— r;!/) -1, 2, 

25 3, 4, 1 7, 1 8, 1 9, 2 0 -^T"^ ^ 7;i/- 5 -5=-T- 8 -T1f 7°d;^ 
h - 1 3-ac>^ 



464 



wo 03/009872 



PCT/JP02/07385 



(172) (15a, 13E) -9-:^^V-15-}i\iU^i/-16- {4- 
y )\/:^uy :!.-)]/)- 11 , 18, 19, 2 0-7^h^^;i/-5-^T-8 

(173) (15 a, 1 3 E) -9 -:t^V- 1 5 -h Kn:3f..>_ 1 6 - (4- 
5 7;i/:tD7xr:;i/) - 1 7, 18, 19, 2 0 -7^ h ^ y 5 8 

-T'tfT'D;^ h-1 3-j:>^- 2 - (2, 2-i^x^;i/^>^y>r;i/;t^ 

(174) (15 a, 1 3E) -9-:2r^V- 1 5-t Kn^rS>- 1 6- (4- 
7;^:t07x-;^) -17, 18, 19, 20-7"^^ J)V-b-^T-S 

10 -:F1f7*D;J^ h-1 3-x>^- 2 - (TiJ^x'ViS^i/- l-'f 

(175) (15 a, 1 3 E) -9-:r=^rV-l 5-11^0^^^-16- (4- 
yMuyx.^.)]/) -17 , 18, 19, 2 0-xh^y;i/-5-^T-8 
-TlfT-D^^ h-1 3~x>^. 2- (l-x^;v- 1 -p(5^;i/riS7y-r;i/ 

15 ;t^S^) x5=-;1/x;:^7';k 

(176) (15a, 1 3E) -9-;t^V-l 5-bKD^S/-16- (3- 
7<5=-;i'7x-;i/) -5- {4- [2- ( l-x^;i/- 1 -7<f-;urt^>'-f;i/ 
;t=3pi/) X 2 --f M -1, 2, 3, 4, 
17, 18, 19, 2 0-:it^^ ^J]y-5-^T-8-Tirruxh- 1 3 

20 -XX 

(177) (15 a, 1 3E) -9-:r^V-l 5 - 1 K DdpS/- 1 6 - (3, 
4-':?t h'D^S/7x-;i/) - 1 7, 18, 1 9, 2 0-7" ^7y;^-5- 
f-:P- 8 -TV'yuX h - 1 3 -x>^, 

(178) (15 a, 13E) -1, 6- (1, 4 y^-y -9 
25 -:r=apV- 1 5-b KD^i/-l 6 - (3- ( 2 -^5^;i/7xn;i/) 7xx 

-2, 3, 4, 5, 17, 18, 19, 2 0 8 7* 
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d;^ h - 1 3~:r-ym. 

(179) (1 5 a, 1 3E) -1, 6 - (1, 4--r >^-7xr:l/» -9 
-:t^V- 1 5-1:: KD^i/- 1 6 - (3- ( 3 -^5^;V7 y :c=. 
)l) -2, 3, 4, 5, 17, 18, 19, 2 0 -^^ ^ ^ )l- S -T^r 

5 p;^ h- 1 3-J^>^^ 

(180) (15 a, 13 E) -1, 6 - (1, 4 --T >^-7 x^nl/ » -9 
-:t=3pV- 1 5-t: h'D^^>^ 1 6- (3- (4 

-2, 3, 4, 5, 17, 18, 19, 2 0 -^^ ^ Jl- 8 -y^'y 

10 (181) (1 5 a, 1 3E) -1, 6- (1, 4->r>^-7xr:l/» -9 
-:t^V- 1 5-t h'Odpi/- 16 - (3- (4-h U 7;i';^Dp<^;i/7 x 
7x^;i/) -2, 3, 4, 5, 17, 18, 19, 20-;^^^$^^;^ 
-S-T'^ruT. h - 1 3-x>^^ 

(182) (15a, 13E) -1, 6- (1, 4->r >^-7x-l/» -9 

15 -:t^V- 1 5-t KP^i-- 1 6- (3- (3, 5 -i^ h U 7;i';tPp<5^ 
)VyjL-)V) 7x^;i/) -2, 3, 4, 5, 17, 18, 19, 2 0-:^^ 
t57 y 8 - T1f 7*n X h - 1 3 - 3^ 

(183) (15a, 13E) -1, 6- (1, 4->r >^-7xr:l/» -9 
-:t^V- 1 5 -t KP^S/- 1 6 - (3- ( 4 - 1 -7*f-;i/7 x 7 

20 x-;i/) - 2, 3, 4, 5, 17, 18, 19, 2 0 8 

(184) (15 a) -9-;r^V-l 5-t FP^i/-! 6- (3-7x^;i/ 
7xr:;i/) - 5- (4-*;i/:?J^^ix5=-TV/-;i/-2--r;i/) -1, 2, 3, 
4, 17, 18, 19, 2 0-:t^^7;i/-5-^T-8-T-tf7'p:^^X 

25 (185) ( 1 5 a) -9-:t^V-l 5-t Kp^S/-1 6- (3- (4-p< 

^;i/7xr:;i/) 7x-;i/) - 5- (4 -:tiJ)/y!fi^i^'^T'J~-)]/- 2 
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-1, 2, 3, 4, 17, 18, 19, 20-7t^^y)l-5-^T-8- 

(186) (15a) -9-:t^V-l 5-hKn^ri^-l 6- (3- (4-^ 
DD7x-;i/) 7x-;u) - 5- (4 -:i7;i/5i^=^i^5^Ty-;i/- 2 --r;i/) 

5 -1, 2, 3, 4, 17, 18, 19, 2 0 -:t^ ^ )V- 5 -^T- 8 - 

(187) (15 a) 5-t KD:^i/-l 6- (3- (4-^ 

Y^l/y:^-)]/) 7x-;i/) - 5- ( 4 2 --T;!/) 
-1, 2, 3, 4, 17, 18, 19, J )V-^-^T-8- 

10 T1f7'D;^^S'X 

(188) (15 a, 1 3E) -9-:t^V-l 5-t KD^i/-16- (3- 
(:^7^^V-2-^';l/) 7x-;i/) -17, 18, 19, 20-7^h^y 

5 -f-T- 8 -Tif t^d:;^ h - 1 3 

(189) (15a, 1 3E) -9-:t^V-l 5-hh*D^i/-16- (3- 

15 (^>\/;r=^r-y-V'-;i/-2-^;i/) ^x-;!/) -17, 18, 19, 20- 
5"h^y;i/-5-5^T-8-rifrD>^h-l 3-:i^>^s 

(190) (15a, 1 3E) -9-:r^V-l 5-bKD:¥i/-16- (3- 
(^>V^^T^;-;i/-2->f;i/) 7x-;V) - 1 7, 18, 19, 2 0-5^ 
h^y;!/- 5 -^T-S-T^yuX h - 1 3 -j:>^. 

20 (191) (1 5a) -9-:t^V-l 5-tKD^rS^-l 6- (3- (:^7^ 

i/>-2-^;i/) 7x-;i/) -5- (4-*;P7}f#e/^T\;-;i/-2 — r;i/) 

-1, 2, 3, 4, 17, 18, 19, 2Q—t^^J)V-^-^T-8- 
T1f7°D;^i<7>, 

(192) (15 a) -9-:t*V-l 5-b KD:^P5/- 1 6 - (3- (^>\; 
25 ir^'^^J-}V-2-^ }]/) 7xrz;i/) -5- ( 4 

2-'f ;i/) - 1, 2, 3, 4, 1 7, 1 8, 1 9, 2 0 -it^^iJ^^;!/- 5 - 
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(193) (15a) -9-:t=3pV-15-tFD=^i--16 - (3- (-OV 
=f-T^J^)V-2—{J\^) 7x-;V) - 5- (4-:«7;V5}^=3pS/^T\;-;i/-2 
-^;V) -1, 2, 3, 4, 17, 18, 19, 2 0-:t^^^;i/-5-5^ 

(194) (15a, 13E) -9-:4-^V-15-fcKD^S/-16- (3- 
(>rv-f >KU>-2->f;i/) 7:c-;v) -17, 18, 19, 20-7"h 

(195) ((15a, 1 3E) -9-;r^V- 1 5-t Kn:3rS/-l 6- (3 
10 - ('f >K-;i/-5-'f;V) 7x-;i/) -17, 18, 19, 20-7^h^ 

J)]/- 5 -^T-8-Tlf7*D;^ 1 3-x>^, 

(196) (15 a) - 9-:r^V-l 5-t h*0^iy-l 6- (3- (^V-T 
y|.M;>-2->f;i/) 7x-;b) - 5- (4-3!3;b7H^S/5^r^/-;i/-2- 
>f;i/) -1, 2, 3, 4, 17, 18, 19, 20-:t^^>')l-5-^T 

15 - 8 -T1f7°n;^^>s tfefi 

(197) (15 a) -9-:t=3f-V- 1 5 - 1 h'n^^rS/- 16 - (3- (-Y > K 
_;p_5_^;j,) y^L-Jl) - 5- (4-*;i/5n=^r^>^7'y-;i/-2-> f;i/) 
-1, 2, 3, 4, 17, 18, 19, 2 0-:t^i'^)V- 5-^^-8 - 
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